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ROAD ~ND CONCRETE MATERIALS IN · IOWA 
BY S. W. BEYER AND H. F. WRIGHT. 
Introduction . 
The materials in Iowa which properly come under the above 
classification are: 
A. Natural Products,-including sand and gravel, lime-
stone, sandstone, glacial bowlders and clay, mostly loess clay. 
B. Manufactured products of clay and limestone. 
In counties rich in road and concrete materials" especially 
those counties in which these materials are generally distrib-
uted over the entire county, no attempt . is made to list or 
map all of the possibilities. Only the more important or more 
representative deposits are recorded. In counties poorer in 
such materials the records' are more complete . 
. A. NATURAL PRODUOTS. Sand and Gravel.-Nearly 
three-fourths of the counties in the state are supplied with 
sand and gravel suita;ble for some form of road work. Not 
all of these counties have a sufficient quantity within their 
borders to improve all of the roads, but enough for use on 
the main roads. The principal supply mus't be obtained from 
the larger streams, or from their immediate vicinity. Such 
sands and gravels occur as terraces or so-called "second bot-
, tom deposits,~' and in the present channels of the streams. 
Terrace gravels are especially important along the streams 
which flow from the Wisconsin Drift area in north-central 
. Iowa. Well-known pits in which . these terrace gravels are 
. being developed are located at Mason City, Iowa Falls, . Gif-
ford, Belmond, Clemons, in and around Des Moines, neaf Grand 
Junction, Lake View, Spencer, Cherokee, Milford, and well 
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within the Wisconsin area, Emmetsburg and Estherville. 
These terraces furnish an enormous quantity of material suit-
able for road and con<~lrete work, not only sufficient for the 
needs, of the counties in which they are located, but for neigh-
boring counties less fortunate in available road materials. In 
addition to stream and terrace gravels, gravel knobs, geolog-
ically known as kames, are common in the north-central por-
tion of the state. Some of these gravel hillocks are cons'Picuou~ 
topographic features. The best known examples are Ocheyedan 
Mound in Osceola county, and Pilot Mound in Boone county. 
While individual deposits of this type are usually not great, 
the number of mounds available will afford an important re-
source for road making. Interstream gravels are of some 
importance in northeastern Iowa, from Howard and Mitchell 
on the north, at least as far south as Buchanan and Black 
Hawk counties. Similar outwash gravel plains cover consider-
able portions of 0 'Brien and Osceola counties in northwestern 
Iowa and add considerably to the sum total of sand and gravel 
suitable for road work. Much of . the terrace, stream and 
interstream gravels are suitable for concrete work. The kame 
gravels often carry too much clay for first class concrete, but 
can be used when the clay is washed out. 
Limestone.-Limestone is available in quantity sufficient for 
road and concrete purposes in rather more than two-fifths of 
the counties of the state. The stone varies greatly in compo-
sition and physical properties', and therefore in its suitability 
for road and concrete work. The leading quarries and out-
crops of limestone are to be found in the eastern half of the 
state, especially in those counties immediately bordering the 
Mississippi · river · and its larger tributaries. A few of the 
inland 'counties' are well supplied with a good grade of lime-
::;tone, notably Humboldt, Hardin, Marshall and Wapello 
counties. 
Sandstone.-':'Sandstone is not as widely distributed in Iowa 
as limestone, and as a rule, barring the Sioux quartzite, which 
is a completely cemented sandstone, is not sufficiently indurated 
for roa·d work and deserves no further mention. 
" 
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Glacial BQwlders.-Granitoid and gneissoid bowlders are to 
be found in great numbers, and oftentimes of large size, in 
the north-central portion of the state. They are especially 
, common on ' the Wis'Consin and Iowan drift surfaces. Glacial 
bowlders afford material much more resistant to wear than 
limestone and gravel, and when crushed and properly sized 
could be used as a wearing surface on macadam and concrete 
roads. The cost per cubic yard would considerably exceed 
the cost of the 'gravel and crushed limestone. ' 
Clay.-In certain: portions of the state roads are almost im-
passable during certain seasons of the year on account of 
their sandy character. Such roads are especially common in 
the vicinity of the larger streams, notably on the east side of 
such streams. .The sandy roads may be greatly improved by 
the addition of clay, especially the loess clays which form a 
surface venee'r over the upland portion of the southern half 
of the state and large areas of upland in the eastern ~nd west-
ern quarters of the north half. The treatment of sandroa'ds ' 
with clay would probably be less expensive than the surfacii!g· , 
of clay roads with sand ahd gravel. ' . 
. ,' 
While the use of 'clay in road work is important in certain 
Iowa counties, and of more or less importance in nearly all; ;' 
it is not considered within the province of this report. 
B. MANUFACTURED ROAD MATERIALS. Burnt Clay 
Products.-Burnt clay products suitable fOor :r:oad work are 
burnt clay ballast and brick. Burnt clay ballast was manu-
factured in considerable quantities some years ago and used 
as ballast by several of the leading railroads in Iowa. There 
is no reason why burnt clay cannot be used for public road 
work where other materials are scarce, and the price prohibi-
tive. Clays suitable for burnt clay ballast are widely dis-
tributed over the state, especially in the south-central portion 
where gravel and limestone are scarce or wanting. The burnt 
clay ' used by railroads is not, as a rule, suffici€mtly burned' fQ 
be used as a substitute for either gravel or limestone. in o"r~ 
dinary practice not more than fifty to' sixty per cent of the 
clay is reduced to a" clinker. The under-burned cIi:iy slakes" 
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when exposed to the weather. It is believed, however, that a 
better clinker can be produced by using more fuel. . 
2. Portland Cement.-In the manufacture , of permanent . 
roads, Portland cement is one of the most expensive and im- ~ 
portant materials used. Three Portland cement plants are in 
operation in Iowa at the present time, insuring a high grade 
of cement at reasonable cost. . 
Brick and concrete are certain to assume importance when 
Iowa reaches the sta.ge of building "Permanent Roads." The 
pres'ent report is confined to a discussion of natural materials. 
In addition to a consideration of the geology and distribution 
of road and concrete materials, the report contains in . tabu-
lated form the results of several hundred tests of sands and 
gravels and limestones, and directories of the commercial pro-
ducers of thes'e materials. . 
The writers were assisted with the field work by Professors 
Ira A. Williams and W. F. ·Coover and Mr. James H. Lees, 
Assistant State Geologist, and later by Mr. A. W. Hess. Most 
of the laboratory tests were made by C. E. Scott, H. B. Tyson 
and L. S. Packman. 
The work was carried on in cooperation 'with the Engineering 
Experiment Station of the Iowa State College. All of the labor-
atory work was done in the station laboratories. A brief of this 
report will appear as an Engineering Experiment Bulletin. 
THE GEOLOGY OF IOWA ROAD ·AND CONCRETE MATERIALS. 
GENEIM!L OONSIDERATIONS. 
The Proterozoic. 
The Proterozoic is represented by the Sioux Quartzite, which, 
. while known to underlie a considerable area in the northwest 
corner of the state,' expibits outcrops over a very limited ter~ 
ritoty. in th.e extreme northwest corne'r of Lyon county. Small 
openings have been made and small quantities of the indurated 
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sandstones have been removed from 'time to time. While Iowa 
is capable of producing much larger quantities, owing to lack 
of trans'portation facilities the trade is supplied from the quar-. 
ries at Sioux Falls, Stmth Dakota, and the Pipestone district 
iu Minnesota. ' 
The stone varies from a light pink to a dj:lep purple in color, 
with shades of red prevailing. It also varies greatly in state 
of induration, texture and ' structure. As a rule it is typically 
quartzitic, presenting the characteristic porcelain-like fracture 
on freshly broken surfaces. Occasionally it is poorly cemented 
and may be crumbled between the thumb and fingers . In tex-
ture it presents normally a :fine even grain, although eonglom-
eratic facies on the one hand and slaty on the ()ther, are known. 
In general the quartzite occurs' in fairly heavy to massive 
beds, in approximately horizontal position or dipping at a low 
angle. In places the beds thin greatly, lack constancy and even 
show false bedding. 
The normal quartzite affords the most durable structural 
material native to Iowa, and 'is especially well adapt,ed for 
heavy masonry, street paving, road surfacing, especially for 
the wearing course on concrete road construction and for all 
purposes where strength and durability are required. It is 
also well adapted for use in fronts and trimmings of buildings. 
It takes and holdS' a high polish and is desirable for -decorative 
purposes. On account of its great hardness it is expensive 
to dress and because of this fact will never be used exten"Bively 
save for the most costly and permanent structures. 
The Cambria.n. 
POTSDAMIAN SERIES. 
THE SAINT CROIX SANDSTONE. 
- Only the uppermost division of the Cambrian IS known to 
occur in Iowa. The prmcipal outcrops are confined to the 
Mississippi river and its immediate tributaries in Allamakee 
and Clayton counties and are referred to the Saint Cr9ix stage, 
supposed' to be the equivalent of the Potsdamian of New York. 
The Saint Croix compriseS' three rather easily separable 
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members, the Dresbach sandstone, the Saint Lawrence 'lime-
stone and shales and the Jordan sandstone, named in ascend-
ing order. As a rule all of the beds' comprising the series are 
wholly unindurated or are but poorly indurated 'and as a con-
sequence are of but small importance as , a source of road and 
concrete materials.. Certain layers immediately below the Saint 
Lawrence shales are slightly indurated and have been used 
to some extent for structural purposes. So ,far as lrn.own such 
use has been confined to Allamakee county. The chief openings 
were made along the Mississippi and , immediate tributaries 
from New Albin to Lansing and in a horizon varying from 
one hundred to one hundred and :fifty feet above the river. 
The sandstone carries a calcareous cement, lacks durability 
and is, not readily accessible. It deserves mention only as hav-
ing been used to a very limited extent as a structural material. 
,The Ordovician. 
The Ordovician system of rocks comprises three sel'ies, a 
lower, the Canadian, a medial, the Moh.a:wkian and an upper, 
the Cincinnatian. The first may be readily subdivided into 
two stages, one of which is prevailingly a massive dolomite 
and known in the later publicationsl of the United States Geolog-
ical Survey as the Prairie du Chien liD;lestone* and the other, 
a well-marked sandstone horizon, the S'aint Peter. 
The Prairie du Chien limestone comprises a lower massive 
dolomite which the present Survey has designated the Oneota 
limestone, a medial sandstone, the New Richmond, and an 
upper dolomite, the Shakopee limestone. N ear the base of ,the 
Oneota limestone, above ,about ten to fifteen feet of arenaceous 
limestone, thirty to forty feet of evenly bedded dolomite, ex-
cellently adapted for the various grades of dimension stone 
and other structural 'purposes, constitute the most important 
horizon in the Prairie du Chien limestone. 
·In the r eports on Winneshiek and Clayton counties volume XVI of the~e 
r eports, this stage is called the Lower Magnesia n, but this t e rm is now super-
s eded by the one h e r e used in accordance with a r ecent decis ion of the Board 
of Geologic Na m es of the U, S. Geological Survey . See Lancaster-Mineral Point 
F olio, p a g e 3. . 
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The beds representing the Saint Peter sandstone are usually 
Dot sufficiently indurated to merit consideration as road or 
concrete material. Occasional beds are indurated locally and 
. have been developed to a very limited extent. 
The Mohawkian series comprises the Platteville and the 
Galena stages, according to the present terminology adopted 
by the Survey. All of the members' furnish some indurated 
material, although quarrying operations have been limited to 
' the Platteville and to the dolomitized portion of the Galena. 
, The most important horizon, known as the" Lower Buff Beds," 
attaining ' a thickness of more than twenty feet, occurs near 
the base of the Platteville and is separated by a few feet 
, of shale from the Saint Peter sandstone. 
The upper Platteville, while usually thinly bedded and often 
decidedly argillaceous, is quarried to some extent. The Galena 
limestone, as it occurs in Dubuque county, affords stone suit-
able for massive' masonry and has been so utilized to a limited 
extent. To the northward it becomes less magnesian to non-
magnesian and is practically worthless as a dimension stone. 
The Galena is separated from the Platteville by a calcareous 
shale, the "Decorah Shale" of Professor Calvin, the "Green 
Shales" of the Minnesota geologists, which is worthless save 
as a possible source of material for cement manufacture. 
The uppermost series, the Cincinnatian, which in Iowa in-
cludes o,nly the Maquoketa, is of small importance as a source 
of quarry products. . The Middle Maquoketa cherts may prove 
to be serviceable road material, while the calcareous to dolo-
mitic layers i~ the Lower and Upper Maquoketa have been 
, quarried locally. The shales of the Lower Maquoketa afford 
material suitable for the manufacture of Portland cement. 
It is probably true that no other rock system is' potentially 
richer in quarry products than the Ordovician. This wealth of 
material has been but little developed in Iowa. The lack of 
development is due to several causes. , In the :first place, :first-
class material constitutes only a small proportion of the entire 
. assemblage of beds. While the demand for the waste which 
could be utilized as crushed stone has been small, it is growing 
rapidly o~ account of the demand for road material and aggre-
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gate for concrete. In the second place the counties in which 
the Ordovician beds occur are poorly supplied with transpor-
tation facilities away from the immediate vicinity of the Mis-
SISSIppi river. Stone of usable quality can be obtained in , 
every township, oftentimes on every farm over considerable , 
portions of the Ordovician area. The outlook is encouraging 
and greater activity may be confidently expected in the near 
future. ' 
The Silurian. 
NIAGARAN SERIES. 
The Niagaran limestone, as developed in Iowa, comprises , 
two stages, the Hopkinton, typically developed in Delaware 
and adjoining counties and formerly known as the Delaware .. 
stage, and the Gower, from Gower township in Cedar county, ' 
where this stage shows its typical development. The Hop-
kinton s'tage comprises a series of dolomites varying consid-
erably in composition and structure. In general, they occur . 
iIi heavy beds, with bedding planes obscure or wanting. At 
certain horizons and in certain localities, the beds are evidently , 
laminated and even become flaggy in character. They range 
from hard, slightly vesicular, subcrystalline, massive dolomites, 
to soft, earthy deposits" Certain horizons carry large quan-
tities of chert. The Hopkinton attains its maximum develop-
ment in Dubuque and adjoining counties. According to Pro-
fessor Calvin'"' the following members of the Hopkinton can be 
recognized and he 'assigns their thickness as follows: 
·FEET. ' 
7. Upper quarry beds ....... ........•........ •. ...................••...• 20 
6. Cerionites beds ................... .. ... : ............. . . .. . . .........• 25 
5. Pentamerus beds . . . . .. ....... . . .• ....... : . ..........................• 50 
4. Syringopora beds .. I • • • • • • • . • • • . . . . . . • . • • • • • • • • • • • . . • • • . . . . • • . . • • • • •• 65 
3. Chert beds •..•.......... ... . .... .... . ......... . .. ............... . . .. 25 
2. Lower quarry beds · ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 20 
1. Basal beds , . . ..... ... . .................. .... . ... . . ..... : ... ... . . ... . : . 16 
Total . . .... . ...... .. .... ... ................. .... . .. . . .. . .. ....... . ... 220 
Number 5 i-s often subcrystalline and essentially a pure dolo-
mite and is of excellent quality for lime burning. ' It is used 
extensively in Jackson county. 
·Geology of Dubuque county. Iowa Geol. Surv .• Vol. X i page 459. 
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The Gower includes two ,fairly distinct .. substages, the Le- ' 
Olaire and the Anamosa. . 
The latter consists typically of soft, laminated, light huff to 
yellow dolomite in thin to medium heavy heds which are often " 
practically parallel and nearly horizontal. Texturally the beds , 
are porous, often highly vesicular, and usually present a rather 
dull and earthy luster. The layers are divided hy occasional ; 
vertical joints. 
The LeClaire beds, on the other hand comprise a hard, bluish 
gray to a grayish yellow, subcrystalline dolomite. The pre-
vailing color above the ground water level is some shade of 
yellow or buff. Texturally, while the LeClaire is usually sub-
crystalline" it is generally vesicular and presents a decidedly , 
rough appearance on a freshly fractured surface. It is some-
times brecciated or conglomeratic. Structurally, the LeClaire , 
occurs in mounds and presentsl a very uneven surface which .' 
is ·filled by the even beds of the Anamosa. It sometimes ap-
pears to be massive, the bedding planes being scarcely rec-
ognized; at other times the bedding planes are apparent but 
are highly inclined; in still others, the bedS! are evidently 
laminated and nearly horizontal. The LeOlaire, when typically 
developed, is an , essentially pure dolomite and ,excellently 
adapted for the manufacture of a superior grade of lime and 
is so utilized at a number of points in Iowa and Illinois; notably, . 
Oedar Valley, Sugar Creek and Viola in Iowa, and Port Byron ' 
in Illinois; while the Anamosa beds are especially prized as a 
dimension stone on account of their unusual uniformity in . 
bedding, composition, texture and state of induration. More 
than three-fourths of the bridge and dimension stone of the 
state is derived from these beds. ,The entire assemblage of 
beds comprising the Niagaran is suitable ' for , concrete, and 
whil~ 'rather soft is usable for road work. The leading quar-
ries are located at Oedar Valley, S'tone Oity, Farley, LeOlaire 
and Mount Vernon. 
The Devonian. 
The Devonian as developed in Iowa comprises a rather diver-
sified assemblage of limestones and shales. The latter are of 
interest as a quarry product only so far as they are suitable 
for the manufacture 6f Portland cement. The limestones vary 
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greatly in composition, texture, state of induration, thickness 
of beds and weathering qualities . . They range in composition 
from a pure calcium carbonate as in the white, compact, brittle 
limestones, developed in Cerro Gordo and Mitchell counties, 
to typical granular dolomites and argillaceous limestones. 
They range texturally from rather coarse sub crystalline lime-
stones and dolomites to compact lithographic stone. The range 
in state of induration is equally pronounced, from hard lime--
stone which gives a metallic sound when struck with the hammer 
to soft, earthy limestone. In certain horizons the beds are 
thin and fl.aggy while in the "State Quarry" type, the beds 
attain thicknesses of five or six feet. The beds in the so-called 
Fayette substage are much broken or crushed and are practi-
cally worthless for coursing stone. All of the divisions of 
the Devonian furnish some quarry stone, though. the most im-
portant horizons are found in the Wapsipinicon, Cedar Valley 
and State Quarry stages. In all three of these stages deposits 
ranging from hard, brittle limestones to dolomites prevail and 
afford excellent material for crushed stone purposes. 
The Devonian beds occupy a belt varying from twenty-five 
to seventy-five miles in width and extending across the state 
in a northwest-southeast direction. The belt is included be-
tween Worth to Howard counties on the north and Muscatine 
and Scott on the south. The most important quarries belong-
jng to the Wapsipinicon stage occur in the s'outhern portion 
of the area; the Cedar Valley stage is quarried throughout, 
but perhaps most extensively in the northern portion while 
the State Quarry stage is limited to Johnson cou:p.ty. Detailed 
descriptions follow by counties. 
The Carboniferous. 
MISSISSIPPIAN SERIES. 
THE KINDERHOOK. 
The Killderhook is typically developed in the vicinity of Bur-
lington in Des Moines county and comprises' a series of shales 
below and limestones above, separated by finely arenaceous de-
posits. The shales cons,titute the most extensive member at 
4 
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Burlington, exceeding one hundred feet in thickness but thin-
ning northwestward alorig the line of strike, while the limestone 
member, becomes relatively more important. The medial sand-
stone is fairly persistent but becomes less important north-
ward. The calcareous member shows a decided tendency to 
become oolitic and ranges in 'texture from a compact, brittle 
limestone to subcrystalline and oolitic in character. It is, equally 
variable in composition, showing all gradations from a pure 
limestone, as the oolite in Marshall county and the white lime~ 
stones in Hardin and Humboldt counties, to the sugary brown 
dolomite of Hardin county. The upper member, which has 
been ext'ensively exploited in Marshall and Hardin counties 
furnishes an excellent grade of· material for road and concrete 
work. The shale and sandstone members of the Kinderhook ' 
are of no importance in this connection. 
THE OSAGE LIMESTONE. 
The Osage limestone occupies a triangular area in the south-
eastern portion of Iowa, the base of the triangle resting on 
the Mississippi river from Louisa , to Lee counties', and the 
apex extending to the northwestward, reaching Keokuk county. 
Beds referred to this stage of the ' Lower Oarboniferous are 
most extensively and typically developed in Des MoineS' 'county 
and especially in 'the vicinity of the ' town of Augusta. Five ' 
fairly well-defin~d substages may be recogn~zed and as all are 
well represented in Des Moines county their detailed descrip-
tions ~ppear in the discussion for that county and a repetition 
is unnecessary here. It may be said, however, that ' the in-
durated beds are chiefly limestones and that these supply an 
abundance of material suitable ,for crushed stone purposes. 
THE SAINT LOUIS. 
The Saint Louis stage of the Lower Oarboniferous has been 
sE1parated by Bain into three suhstages'. The lowest of these, 
the SpringVale beds, comprises a limestone formation varying 
from . earthy or argillaceous limestones as developed in Keokuk 
county at the type locality to massive limestone beds in Henry 
county. ' As a rule the beds are not important as a source of 
PENNSYLYANIAN 'sEiuES ' 51 
usuble stone for any 'purpose. The middle member, or Verdi 
beds, is exceedingly variable in composition and texture, rang- ' 
ing from sandstcmes to s'hales or limestones. ' The different 
kinds of sediments give place horizontally one to another so 
that a tratum that is shale in one part of the exposure may 
be represented by sandstone or limestone at no great distance 
to , the right or left. No important quarries belong to this hori-
zon'. The uppermost member, or Pella beds, is the most uni-
form in character and is fairJy persistent over considerable 
areas. The beds are usually quite pure limestones, are Of good 
thickness and evenly bedded. The Pella beds comprise the 
most important member of the Saint Louis stage from an eco-
nomic standpoint. 
PENNSYLVANIAN SERIES. 
THE DES MOINES. 
The Lower Coal Measures are not important in the produc~ 
tion of quarry products. They consist essentially of shales, 
shaly sandstones, sandstones and occasional thin bands of 
limestones. ,The sandstones, as a rlile, are poorly indurated 
and not of pleasing color. Occasionally they are sufficiently 
cemented to be used for foundations of unimportant structures 
and for other , rough masonry. Such deposits usually assume 
a lenticular form and are exceedingly variable in texture, color 
and state of induration both horizontally and vertically. The 
most important lenses occur in Marion, Jasper, Wapello, 
Boone and Webster counties. The Red Rock sandstone repre-
sents perhaps one of the best knoWtn examples and is described 
later. The best examples of the possibilities ' and also of the 
limitations of this stone may be seen in some of the residences 
along West Grand Avenue in the city of Des Moines. Less 
extensive deposits appear in the Coal Measure , outlie,rs in 
Johnson county, where the stone was used in some of the oldest 
buildings of the district. The Coal Measure sandstones are of 
little or no value for road and concrete purposes. ' 
The limestones are usually more or less argillaceous and 
have not proven satisfactory as a quarry stone. The best 
examples may be seen in Appanoose county. 
j 
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The shale cannot be used directly for road work, but when 
burned is of some service. The waste dumps about Iowa coal 
mines usually contain enough low grade coal to partially slag the 
clay and shale. This material when intelligently used on the 
roads gives fair results. 
THE MISSOURI. 
The Missouri stage of the Upper Carboniferous is made up 
largely of off-shore deposits in which shales greatly predom-
inate. Interbedded with ,the shales is a series of thin limestone 
beds varying from a few inches to twenty or even thirty feet 
in thickness, and persistent over considerable areas in ihe 
southwestern portion of the state. These limestones are usually 
quite free from such impurities as magnesia and pyrite, but 
they often display a decided tendency to become argillaceous. 
The ledges constituting the more important limestone zones 
are usually separated by clay partings, varying from a fraction 
of an inch to a few inches in thickness. The most important 
horizons belong to the Bethany substage and are named after 
localities where they are typically exposed. From the base 
upwards the principal limestone members . are as follows: 
1, the Fragmental limestone, typically developed at Bethany, 
Missouri; 2, the Earlham limestone; 3, the Winterset lime-
stone; 4, the DeKalb limestone; and 5, the Westerville lime-
stone, fr'om the town of the same name in Union county. 
A sixth limestone horizon far above the strata of the Bethany 
may for the present purposes be designated the Stennett lime-
stone. ' It is typically developed at Stennett in Montgomery 
county, and is believed to be present in the adjoining counties. 
The second and third members are by far the most important 
and have been extensively developed at a number of points, 
notably at Earlham, Winterset and Peru in Madison county. 
The stone representing the different horizons varies consid-
erably in weather-resisting properties but when properly se-
lected, excellent material can be secured for all sorts of struc-
tural and crushed stone purposes'. 
• 
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The Permian. 
In the vicinity of Fort Dodge in Webster county a series of 
red clays associated with gypsum occur over a small area and 
comprise a well-marked formation. In the earlier volumes of 
the present Survey these beds were referr:ed by Keyes to the 
Cretaceous. The concensus of opinion at the present time 
favors Wilder's reference to the Permian and the strata are 
so considered in this report. 
N one of the beds .. ar:e.- sufficiently indurated to merit consider-
ation in this connection. 
The Cretaceous. 
• The Cretaceous system is represented in Iowa by rather 
loosely aggregated sandstones, clay shales and marly lime-
stones. The sandstones are prevailingly calcareous. Occasion-
ally they are sufficiently indurated to merit consideration as 
a source of structural materials. This is notably true in W ood-
bury county where the stone was developed formerly and sold 
as" Sioux City Granite." No commercial quarrying is being 
done at the present time on account of the excessive overburden. 
The calcareous deposits have been explored to some extent 
but with slight promise of ' future development. 
The Quaternary . . 
PLEISTOCENE SERIES. 
The Pleistocene history of Iowa is recorded in the several 
drift sheets, the interglacial sands and gravels and in the post-
glacial river, lake and wind deposits. The following sequence 
of events can be made out quite readily: 
10. Postglacial, alluvial and aeolian deposits , predominate. 
9. Wisconsin, glacial, represented by a drift sheet covering the north cen-
tral part of the state. <Capitol Hill in Des Moines is the apex of the lobe. 
8. Peorian, interglacial, probably includes the loess. 
7. Iowan, glacial, represented by a thin sheet of drift carrying large num-
bers of giant bowlders, mainly granites. 
6. Sangamon, interglacial. 
5. Illinoian, glacial, represented by a rather unimportant drift sheet which 
covers portions of t~e Mississippi river. counties from Scott to Lee, in-
clusive. 
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4. Yarmouth or Buchanan, interglacial, represented by important gravel 
deposits. 
3. Kansan, glacial, represented by a drift sheet whi~h covers almo!lt the 
entire state. . . . . 
2. Aftonian, interglacial, the leading gravel terrane in southwestern Iowa. 
1. Nebraskan or Sub-Aftonian glacial, the· oldest drift known in Iowa. 
Rarely seen save in artificial excavations. 
The interglacial and postglacial deposits are of greatest im-
portance as sources of road and concrete materials. With the 
exception of the Peorian arid Sangamon, these deposits are 
increasingly important from the oldest to the youngest, in terms 
of availability. . 
The Aftonian gravels are of wide occurrence but in general 
are too deeply buried by the younger deposits to be commer-
cially important as a source of -structural materials. They con: 
stitute an important water-bearing horizon over a large portion 
of the state. They have been developed for road and concrete 
work only in the . southwestern portion of Iowa. The type 
section may be viewed at Afton Junction in Union county. 
The Buchanan gravels are as a rule less deeply buried and 
are generally available over the northeastern third of .the 
state. Two types are easily recognized, the 'Valley and the: up-
.land. The Buchanan terrane is second only to the post-Wis-
consin gravels as a source of road and concrete materials. 
Excellent examples of both types may be seen in Buchanan 
and adjoining counties. 
The Sangamon and Peorian furnish little material of interest 
in this connection, unless certain of the gravels in northwest-
ern Iowa belong to one or the other of these stages. 
The post-Wisconsin gravels are by far the most important 
of the Pleistocene deposits for road and concrete work, when 
all factors are taken into consideration. The valley type is 
the most important here as in the Buchanan. 
The leading points of production are ' listed in the intro-
duction. 
The drift sheets furnish large numbers of bowlders, many 
of which are of large size. This is especially true of the Iowan 
.and Wisconsin. The bowlder.s are usually more or less con-
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centrated along the drainage lines and when crushed are 
excellently adapted for ro,ad and concrete work. 
In addition to the bowlders the Wisconsin drift contains 
many gravel hummocks or kames, already mentioned in the . 
introduction. While these individually are not of great im-
portance, collectively they are second in importance only to 
the valley gravels which commonly appear as terraces. Kame 
gravels are limited to the Wisconsin drift area. 
The present streams have done and are doing some work 
in the classification of material. The Des Moines river ihas 
been the most efficient in accumulating materials suitable for 
road and ' concrete work. In a considerable number of counties 
the ~treams are the only sources of sand and gravel. This is 
especially true in the counties far removed from the Wisconsin 
drift. 
DESCRIPTION OF ROAD AND CONCRETE MATERIALS BY 
COUNTIES. 
ADAIR COUNTY. 
SAND AND GRAVEL. 
Adair county is not far removed from the Wisconsin drift 
front. It so happens, however, that none of its drainage lines 
issue from the area co,vered by the youngest drift sheet and 
they are therefore not accompanied by the usual gravel train. 
With the exception 'of small ' amounts of gravel and sand in 
Middle river, Adair county is practically devoid of these ma-
. terials. Near where this stream leaves the county small 
amounts of gravel are taken from its bed, and deposits of 
sand continue intermittently some three or four miles north 
of this point in Harrison township. In places this sand is 
quite clean and is used by the farmers ' in cement work. The ' 
interglacial gravels are not known to be available in quantity. 
All of the sand and gravel used on work of any importance 
within the county is shipped in, large amounts coming from 
Des Moines and vicinity. 
• 
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STONE. 
Adair county is included within the area in :which the Mis-
souri strata are believed to be the country .rock. Oretaceous 
beds probably overlie in part the Oarboniferous rocks in the 
western part of the .countybut the all but universal conceal-
ment of the indurated strata by the loess and glacial bowlder 
clays renders accurate data difficult to secure. The shales 
and more calcareo-argillaceous beds of the Des Moines stage 
of this series are believed also .to appear be;neath the fragmental 
beds of the Bethany at a few points on Middle rivet, along 
which the only quarry operations known in the county are 
carried on. 
A well marked limestone horizon with associated beds out-
crops on Middle river and its small tributaries where it cross€s 
. the northeast corner of Brown township. Below Howe, in 
sections 11 and 12, on a smaIi branch from the southwest, 
quite extensive quarrying has been done. The openings are 
on the land of Mr. W. P. Perry and stone has been taken 
out for over twenty years. The following section may be ob-
served in the northwest corner of section 12, close to the con-
fluence of the above tributary and Middle river: 
FEET. 
10. Soil, loess, and drift conglomerate containing Cretaceous material.. . 7 
9. Limestone, broken into blocks which are rounded by weathering 
and solution; buff in color, fossiliferous, narrow band of chert in 
residual clay, both above and below. . ........................ 1'/. 
8. Limestone like No. 9 with two inch cherty clay residue below. . . . lh 
7. Limestone, firm ledge somewhat broken by weathering; marked 
tendency to separation into blocks by vertical joints....... . ... %. 
6. Shaly limestone, chert bearing, by weathering forms a reentrant 
in the quarry face ............................................ 1
'
/12 
5. Limestone ledge, persistent .. ......... .. . ......... .... . .. . . .. .. . lh 
4. Limestone, shaly, blue to gray where unweathered, but iron·stained 
at crop; persistent and forms a conspicuous reentrant.. . . . . . . . . 134 
3. Limestone, light brown, compact; has tendency to dissolve along 
joints to form caverns. At its base is a heavy band of chert which 
in places is pulverulent and white............................ '/u 
2. Limestone, cavernous, . with tendency to jOinting, separated as a ' 
rule by thin shaly partings into three distinct ledges, 5; 10 an.d 9 
inches in thickness ... . ........ .. ........... .. .................. 2'1. 
1. Limestone, regularly bedded, compact, brown to bluish, in six inch 
to one foot ledges, commonly separated by thin, brown clay part-
ings, contains occasional chert nodUles near the top; highly fos-
siliferous throughout to base of exposure..................... 5 
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Stone has been taken out along a quarry face four to five hun-
dred feet in length, the work being apparently limited by . the 
heavy stripping. The base of the present exposure is about 
fifteen . feet above Middle river:. The lowest bed rests on earthy 
and carbonaceous shales, the contact being marked by numerous 
springs and seeps. 
The best stone comes from numbers 8 and 9 near the top 
and from the basal member of the section. Number 1 espe:.cially 
affords excellent dimension material of any desired thickness . 
. The output of this and neighboring quarries is used to a large 
extent locally for foundations" and for this purpose it is also 
hauled to Stuart and Greenfield. 
To the south of the branch, and but 'fifteen to twenty rods 
distant ' from the foregoing, the same layers are worked. The 
beds outcrop also west of the road in section 11, where some 
quarrying is done. To the eastward, along the south side of 
Middle river, the limestone foqns a terrace which is not deeply 
covered and where any quantity of stone is available. 
Stone is also quarried in the southwest quarter of this same , 
section, on the farm of Mr. J as. Chambers. In the main the beds 
can be correlated .with those of the Perry quarry section al-
though the overburden is not so great and would prove less of 
a hinqrance to development. 
The Missouri beds outcrop at rare but gradually increasing 
intervals southeastward along Middle river to its exit into 
Madison county. They are quarried at a few points in Harri-
son township. At, and in the vicinity of the mill dam at Port 
Union, the following succession of strata can be made out: 
FEET. 
12. Shelly, fossiliferous limestone to be seen one-eighth mile 
above the dam in the hillside where rock has been quar-
ried . .. ' ..... , ... . ............... .. , .. .. .. . " . . . . .. .. .. . ? 
11. Firm: ledges, good building limestone, ' to be seen at same 
place ..... ... ... .. . .. . .... .. . . ......................... 3-4 
10. Limestone breccia, containing angular pieces of compact 
limestone of a maximum size of 2 to 3 inches; there are 
occasional ,fragments of dark chert in a soft limestone 
matrix. Conspicuous in hillside 20 rods above site of dam ? 
9. Ocherous red and ' purplish weathered shale, in view.... .. 2% 
8. Shelly iimestone .......... .. .......... ....... .. . ,..... .. ? 
7. Solid ledge compact, durable limestone forming a shelf over 
underlying shale, at south end of dam at level of water in 
pond . .. ..... .. ..................... .. : ................ 'j. 
• 
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FEET. 
6. Gray shale with nodules and streaks of hard limestone, 
cylindrical forms, apparently vegetal remains. ... . ..... 1¥., 
5. Bluish limestone capped with thin layer composed almost 
entire1y ~f well preserved bra~hiopod remains.......... '/. 
4. Dark blue, clean shale . .. ..... . . . ... .................... 2 
3. Brownish, cavernous limestone, not persistent." ' ,' . . . . . . . ¥., 
2. Black, slaty shale ...... , .... . ......... , ' ,' .. . . , ... , . , , . . 1¥., 
1. Shelly limestone, breaking into nodular flakes and lenses on 
exposure; in bed of stream below dam where it causes a 
low falls. Known in excavation for mill wheel to consist 
of two 12 inch layers ... . "., .. , .. . .. " ... , ., .. ", .. ,.. 2 
Below is a "gummy" clay or soapstone which is practically im-
penetrable to the churn drill, ' 
At all points observed, these strata occur beneath grea t thick-
nesses of glacial deposits. The limestone members of the sec-
tion have afforded building material but their exploitation is 
of necessity limitea. The beds above the fragmental limestone, 
number 10, are said to be quarried for local use on the farm of 
Robert Murphy on Middle river near the east county line, and 
at other points in this vicinity. 
The two sections given above appear to include, the basal 
members of the Missouri and the upper strata of the Des Moines 
stage, if regarded alone on stratigraphic pO,sition and lithologic 
similarity. There seems little question that numbn 10 of the 
Port Union section represents the base , of the Bethany and 
, that the nonbrecciated beds above are the equivalent of the 
Earlham limestone in Madison county.'*' The Fragmental lime-
stone does not appear in the Perry section as a distinctly brec-
ciated layer. In other respects, the lowest member here visible, 
No.1, is its equivalent, and the underlying shales therefore 
belong to the Des Moines. The limestones throughout are suit-
able for crushed stone purposes. 
, ADAMS COUNTY. 
SAND AND GRAVEL. 
AdalI!-s county has no streams worthy of ' mention, and yet 
the loess-covered Kansan drift surface is profoundly stream 
dissected. 'The numerous small creeks are 'without gr,avel ter-
races and have accumulated but little sand and gravel in their 
"Geology of Madison, county. Iowa Geological Survey. Vol. VII, page 511. 
i 
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channels. The older interglacial gravels are thoroughly con-
-cealed and therefore are not available. Gravel and sand for · 
large undertakings are shipped in from Raccoon and Des 
Moines rivers. 
STONE. 
The country ' rock in Adams county is in general deeply con-
cealed by the glacial deposits and outcrops at but a few points 
along Middle and East Nodaway rivers. As in adjoining . 
counties, the Missouri rocks consist largely of shales, which 
may become highly calcareous and even marly, interstratified 
with usually thin beds of limestone which are in some instances 
of a character and extent to be of value. Similar also to , bor-
dering counties, beds of otherwise valuable stone are so deeply , ' 
buried that their utilization is out of the question. 
The Upper Coal Measures outcrop at Carbon in Douglas town-
ship, where the Nodaway seam is mined. The "cap rock" is an 
'eighteen inch ledge of firm limestone and appears near water in 
the river. It is quarried 'for local use here and at intervals along 
the stream to Mt. Etna in Washington township, but it is of 
little importance and is difficult to obtain. 
Stone was' formerly quarried at Corning in the banks of the 
East Nodaway. Limestone appears at a number of places in 
the bed of the river fora few miles southwest of the town. The 
abandoned French quarry is located south of the river in sec-
tion 3, Jasper township. Talus obscures the old quarry face, 
but a' few hundred feet to the north in the bottom and bank of 
the river, the following sequence may be made out: 
FEET. 
5. Drift ...... .. ...... . ... .. ... .. . . . .. . . .. .... ... .. . . . . ... • 3 
4. Fine sand, iron·stained ..... . .. .. . . ...... . .. . .. ... . . .. .. 4 
3. 'Shale, light blue, plastic ....... ... .. . . . .. . .... . ......... 5+ 
2. Limestone, hard., compact, gray in color, fossiliferous; 
breaks easily at right angles to bedding planes and appar· 
ently does not weather easily on exposure . ........... 214 
1. Limestone, fossiliferous, yello·w, weathered, to water level lh 
There is evidence that quarrying has been. carried on here on . 
a scale of some magnitude, and the Corning stone is known and 
has been distributed over not only Adams county, but adjacent " 
territory as well. The limestone is of good quality, and whiie 
• 
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extensive development is of necessity restricted by the heavy 
stripping, it should rank locally as a valuable resource. 
ALLAMAKEE COUNTY. -
S AND AND GRAVEL. 
Sands and ' gravels are very abundant in the valleys of the 
two main watercourses of Allamakee county-Mississippi and 
Oneota rivers-and to some extent in the smaller valleys. At 
numerous localities along the valley of the Mississippi or in the 
breaks of its wall where there is opportunity or where pro-
tection has been afforded, terraces of more or less magnitude 
remain as remnants of the immense bodies of detrital material 
which once occupied this valley. Probably the most important 
of these terraces is that upon which B;'arpers Ferry is built. 
This extends along the canyon wall a distance of two or three 
miles and TE\aches a height of twenty to forty feet above the 
river. Another deposit of considerable importance is located 
a:t Lansing. Here a small stream enters from the west, occupy-
ing a valley of considerable size, up which terraces twenty feet 
or more in thickness extend for a g.hort distance. Just back 
of the box factory near the Chicago, Milwaukee ' and Saint Paul 
depot the deposit has been opened and a pit twenty feet deep 
exposes the gravels. Below eighteen inches of soil is a three 
foot layer of gravel mixed with some sand and clay. The 
pebbles of this layer reach a diameter of one to two inches. Be-
neath this are fifteen feet of alternatingly coarser and finer 
materials which gradually become finer below. At the bottom 
of the pit is a fine clean sand which is said to be suitable for 
plastering. The" gravels from this pit are being extensively 
used on the roads and streets in Lansing. 
The materials composing the deposit in this valley evidently 
become much finer with' increasing distance from the river. 
At a point on the south wall of the valley opposite the cemetery 
and probably a mile above the river the stream impinges upon 
the bank and has exposed a section in the terrace material which 
here reaches a height above the water of forty feet. The lower 
t:wenty feet of this deposit consists of very fine sands and clays 
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interbedded and packed quite hard except near the top of the 
exposure, where they become somewhat friable. 
At a few places alo~g the west bank of the Mississippi there 
are, within the county limits, small terraces in addition to the 
two described, but none of these are extensive. The gorge of 
Oneota river, however, is thickly sprinkled with terraces of 
varying size. One of these, near the middle of the east line 
of section 16, Iowa township, is fifty-five feet high and consists, 
so far as observed, of loose fine sand, with some gravel and 
chert fragments. These sands are evidently of comparatively 
recent age,probably Wisconsin, as are those of the numerous 
other terraces farther up the valley. But some bear testimony 
to their greater age in their relations with ' other deposits. For 
instance, in the southeast quarter of section 35, Union City 
township, is a body of sand clinging to the hillside to a height 
of nearly sixty feet above the flood plain. This sand is over-
lain by a layer of fine silt which shows the gray color and iron 
"pipe stems" characteristic of the Kansan loess. N ear by, 
the same bed of sand is covered with yellow Iowan loess. A 
S'hort distance up the road, in ' the same section, a gully exposes 
Iowan loess to a height of ten feet, with an equal thickness of 
clean yellow sand overlying it. The sand in the latter case is 
probably related to the Wisconsin glaciers while th~t of the 
other is of Buchanan age. 
Terrace deposits of more or less magnitude are found bor-
dering the Oneota valley to the county line and indeed as far 
west as Decorah. In some cases these consist of ,fine sands, in 
others considerable gravel is present. ' 
The smaller stream valleys of the county do not bear such 
extensive gravel deposits as does ' the Oneota, a difference no 
doubt largely due to the fact that the greater watercourse ex- , 
tended well into the region occupied by the glaciers and thus 
8fforded an outlet for the heavily charged waters issuing there-
from, while the smaller streams rise within the driftless area 
or at most extend only a short distance beyond its borders and 
hence have never received any large quantity of material of 
foreign origin. , Thus Yellow river displays no terraces, not 
even in its lower reaches, with the, possible exception of one in 
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sect.ion ,19, Fairview township. This consists chiefly of lime-
stone pebbles with some foreign material and a little sand, 
and seems to be banked against two hills of circumdenudation 
in the valley. These latter also show some banks of .detrital 
sand and chert overl~in by loess. There is some sand in the 
river plain . in this vicinity, but very little gravel. The sand 
may be of local derivation, as the Saint Peter sandstone out-
crops in the . hills bordering the flood plain. Farther up the 
river, in the neighborhood of Forest Mills, are banks of coarse 
material, chiefly limestone, with some foreign pebbles but very 
little sand. These have been used for concrete and are reported 
to give excellent satisfaction. Their adaptability for road work 
has not been tested. 
STONE. 
The Ordovician covers the entire co-unty wtith the exception 
of narrow belts along Mississippi and Oneota rivers and their 
immediate tributaries, where the beds have been removed 
through erosive agencies and the Saint Croix sandstone ex-
posed. Good quarry stone occurs at several levels, notably 
near the base of the Oneota and of the Platteville limestone 
formations. · Above. the ten or fifteen feet of arenaceous lime-
stone or calcareous sandstone at the base of the Oneota there 
are thirty' or forty feet of evenly bedded, fine-grained, buff, 
dolomitic limestone in layers varying from a few inches to 
three feet in thickness and in blocks oftentimes many feet in 
width and· length. In the eastern portions of the county in the 
vicinity of New Albin, Lansing and Harpers Ferry the beds 
have been worked to s.ome extent but are not of especially good 
quality. In the northwestern . portion of the county, the same 
beds afford material of superior quality for the various grades 
of masonry, although on account of the absence of suitable 
facilities for transporting the product, they have been but little 
developed. Great blocks detached from the parent ledges 
through the undermining of the friable sandstones below, retain 
their angularity and otherwise demonstrate their durability 
though they have been exposed for hundreds of years. At the. 
present time only sufficient quarrying has been done to dem-
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onstratethe wonderful possibilities of this horizon as a source 
. of wealth which may in time be utilized. 
Above these beds in the basal portion of the Oneota there 
' are occasional beds suitable for structural purposes but as a 
rule the stone is massive, with only occasional irregular bed-
ding planes; which renders quarrying difficult. Besides, the 
beds are rather coarse textured, vesicular, and oftentimes 
arenaceous or cherty. The upper Prairie du Ohien beds gen- , 
€rally show layers of sandstone and shale interstratified with 
the dolomitic beds, and possess little to commend them for 
quarry purposes. 
As a rule the Saint Peter sandstone is not sufficiently . indu-
rated to deserve notice as a quarry stone. There are a few 
small patches which are exceptions to the general rule, the 
stone being sufficiently cemented to be used for rough masonry. 
It has been so used to a limited extent. Such outcrops may be 
viewed three miles east of Waukon in the south half of section 
27 in Makee township and in the southwest quarter of section 
14, Franklin township, near Smithfield. At the latter place the 
sandstone carries a siliceous cement and forms cliffs thirty or 
forty feet in height and in some cases breaks into massive an-
gular blocks showing marked ability to resist the agencies of 
disintegration. 
The second important quarry horizon in the Ordovician in 
the county comes in the lower Platteville and is the equivalent 
of the "Lower Buff Beds" of the Wisconsin geologists,. 'These 
beds are separated from the Saint Peter sandstone by five or 
six feet of greenish or bluish shale and comprise a heavy bedded 
do19mitic limestone aggregating twenty to twenty-five feet in 
th·ickness and composed of layers varying from six inches to 
three feet or more in thickness. The stone is hard and com-
pact and yellow to buff in color and is capable ' of furnishing 
blocks of almost any desired dimensions. These beds are avail-
able at numerous points in the county, notably in the valley of 
Paint creek in Paint Creek township, and in Franklip. township, 
but they have been but little developed . 
. The . P~atteville, a:bov:e' the Lower ·Buff Beds; is ·very 'variable 
lithologically, There is a continual altero,ation .. of sh~les and 
.. 
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limestones, the limestones predominating. The limestone in 
general is dull colored, shades of blue prevailing and is often 
argillaceous. It is generally fine-grained, compact, and occurs 
in thin beds rarely exceeding six inches in thickness. It breaks 
with a conchoidal fracture and does not tool easily. Beds 
which appear to be firm when first quarried, slake readily when 
. exposed to the weather. The upper beds have been quarried 
to a limited extent near Waukon along Village creek. The 
stone is a blue to slaty colored limestone, but weathers to 
various shades of yellow and buff; is hard and fine-grained 
and occurs in layers from three to six inches in thickness. The 
layers are variable in composition and state of induration and~ 
as a consequence, in weather resisting qualities, and they must 
be selected with considerable caution when used in permanent 
~tructures. Similar sections may be viewed north of Postville, . 
where some quarrying has also been done. 
The upper quarry beds north of Waukon are overlain by an 
important d~posit of calcareous shale aggregating twenty to 
thirty feet. 
The Galena as developed in Allamakee county affords noth-
ing of importance in the way of quarry products. 
A few of the quarries of the county are described in detail 
in the following paragraphs. 
• At the top of the bl~ff overlooking the Mississippi on the 
• 
south side of Clear creek valley, opposite Lansing, and at 
the extreme edge of the precipice, a quarry has been opened 
in the Oneota limestone. From this may be made the following 
section: 
FEET. 
1. Heavy blocks outcropping in the talus slope above the 
quarry .......... . ... . ................... . . " . . ... . . . . . . . ·4 
2. Rock waste .. . .. . . . . .. ...... .. .... . . .... ..... ... .. ...... 3 
3. Heavy ledge, rough, vesicular ...... . ............ . ... .. . 3 
4. Fine-grained, soft, gray stone . ....... . .. .. .. ......... . .. Fl • 
. !). Two nine-inch layers, similar to that above. . . . . . . . . . . . . . . llh 
6. Heavy ledge of similar rock. This, with the layers above 
it, is seen in other parts of the quarry to break into thin 
layers suitable for range work · . . . . . . . . . . . . . . . . . . . . . . . . 6 
.7. Buff, sugary, fine-grained, dolomitic rock... . .. .. ........ Fl. 
8. Two layers similar to above ...... . ........... . .. . ...... 4 
9. Heavy ledge. of similar appearance . ..... ................ 4 
, I 
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This quarry represents a considerable amount of rock over-
lying the Saint Croix over eastern Allamakee county. . . Along 
the bluffs it is difficult of access, as in the present case, but 
farther back from the river it becomes more easy to secure. 
The quarry of John Rossy near New Albin, has been' opened 
in the finer ledges -of the Oneota similar to the upperquai'ry 
beds of the Lansing quarry. . 
About a 'mile northeast of Dorchester, in the northeastquar~ 
ter of section 13, Waferloo township, stone has been removed 
from the lower beds of the Oneota,. perhaps fifty feet above 
the base of t'his formation. Some of .the layers are rather fine 
in texture, some coarser _ and sugary. While the stone is too 
soft for macadam it might be used to advantage in cOIicrete, 
and for similar purposes. In the village is a quarry showing 
.similar stone' but bearing some flint 'nodules. A mile and a: 
half northwest of town on the Caledonia road stone similar 
10 th~ first" is quarried. The beds in this quarry ,are four to 
six feet thick, split easily and dress well. 
In an old sink hole near the road on the uplands in the 
northeast quarter of the northwest quarter. of section 34, Union 
Prairie townsmp, limestone of the Platteville stage is -exposed 
and has been quarried to a small extent. The stone is rather 
soft, although some is harder, presents a granular, sugary ap-
pearance and is buff in color, stained with iron oxide. Above 
the stone is a dark red, jointed clay, probably geest, also nu-
merous foreign pebbles. 
, An' old quarry on the north edge of Waukon in the north-' 
west quarter of the northeast quarter of . section . 30, Makee 
township, has been recently reopened by Mr. A. Simon and 
considerable stone has been taken out for building purposes as 
well as for use on the roads. About ten feet of fresh material 
is exposed and above this two or three feet -of waste whieh' is 
taken to the crusher. The stone is in hryers one to two feet 
'thick although some of the ledges show lamination on weatli; 
ered faces. The crushed stone together with the residual ma-
terial has been used by the city for streets and crossings. Th8 
quarry is equipped with a ' Champion portable jaw -crusher 
driven by a gasoli~e engine. -
5 
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A short distance north along the road green shales outcrop 
at a level below that of the quatry. These are the upper 
layers of the shaly and .limy member of the Platteville as 
described by Calvin, * and the quarry rock belongs to the hard, 
blue member overlying these shales: 
A number of openings have been made in the ravines south 
of Lycurgus. One of these, in the southeast quarter of the 
northeast quarter . of section 2, Makeetownship, shows about 
eight feet of heavy blue ledges, six inches to two feet in thick-
ness. Above these lie one to two feet of soft, thin, yellow, ar-
gillaceous layers with stony bands one inch thick intercalated. 
These layers grade upward into the rock waste. The blue 
layers are hard, firm, fine-grained, weathering .to a buff, 
sugary, vesicular material. They should make serviceable 
stone for almost any purpose but are rather inaccessible. 
The quarry is· near the base of the Platteville as is shown 
by the presence up a small lateral ravine of an outcrop of 
Saint Peter sandstone about eight feet high and also of an 
outcrop of green shales, doubtless the Glenwood shale, a little 
farther up .the ravine. The bilse of the quarry is at least fifteen 
feet below the top of the Saint Peter and there is evidently 
an unconformity of somewhat more than this amount between 
the two formations. The limestone ~elongs to the "Lower 
Buff" beds. Along the road on the ridge a mile or so to the 
northeast are g~een shales which belong to the succeeding 
assemblage of mixed shales and limestones. 
The quarry of Peter Rude, in the center of section 17, Water-
loo township, is opened in the upper two or three feet of the 
blue beds at the top of the Platteville. The layers are six 
to eight inches thick and are overlain by the green shales of 
the Decorah formation. These are the same beds as those 
. shown in, the lower Halloran quarry at Decorah, 200 feet lower. 
In the southwest quarter of section 16, Post township,on 
the east side of the road is- a cliff face 200 feet long whence 
considerable . quantities of stone have been removed. The 
quarry is in the upper, nondolomitic beds 'of the Galena. It 
shows ten to twelve feet of beds which are in layers six to' 
"Iowa Geological Survey. Vol. IV. pp. 76-77. 
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twelve inches thick~ Above them are six feet of broken stone 
and waste. The material appears to be quite hard and solid 
and should prove very serviceable for road work. . It is very 
conveniently situated for use and could be removed without 
unusual difficulty. 
The Oherry Valley quarry, in the southwest . quarter of the 
northeast quarter of section 19, Franklin township, owned by 
·\Vm. Evans, shows ten feet of heavy bedded ledges which-split 
into layers three to eight inches thick. Th~y are light gray in 
color, finely granular and quite hard. Above them come four 
feet of thin bedded gray rock and overlying these are a few 
feet of waste. 
About one-fourth mile to the west is the quarry of ' Seward 
Swenson. It is about fifteen feet higher than the Evans quarry 
and shows ten feet of rather heavy bedded blue ledges, firm 
and well bedded. The rock is harder than that found in the 
Evans quarry. 
A little more than two miles north of Lnana, at the turn of 
the road in .the northeast quarter of section 32, Franklin, is 
a quarry which shows six feet of hard blue stone, fine-grained, 
in ledges three . to nine inches thick. Heavy gray layers six 
feet thick overlie these beds and three feet of waste form the 
top of . the exposure. This quarry, together with some about 
two miles south, near Luana, is somewhat similar to those in 
Ch~rry Valley. 'They all present clean, solid rock faces and 
are conveniently situated for installing crushers and remov-
ing . stone. This is especially true of those near Luana, which 
are close by the roadside and high enough to allow the use of 
gravity. . 
Over the areas in this and neighboring counties whel:e 'the 
Fort Atkinson, Galena-Platteville or Oneota are the surface 
rocks the geest is suitable for use on the roads, especially where 
it is mingled with chert from the limestone. If gravel or 
crushed rock were mixed with the geest it should make excellent 
road metal. . 
r , f f 
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APPANOOSE COUNTY. 
SAND AND GRAVEl!. • 
. No ,l3and or gravel is found along Chariton river. A small 
amount of sand of rather poor quality is obtained from Cooper 
creek north of Centerville, but · nearly all .material of this 
kind is shipped iii from, Des Moines river. Udell and Union-
ville obtain a portion of their supplies from Soap creek north 
and northwest of Unionville and from a tributary of Soap 
creek which joins 'it in the southeast quarter of section 29, 
Union township. Tl).(~ sand is somewhat dirty and carries a 
high · p~rcentage of fine· material. 
Almost no gravel is available in the county and the very 
limited supply of low grade sand is confined to the channels 
of . th,e present streams. The older gravels are almost wholly 
. concealed by the loess veneer, and 110 outcrops of commercial 
imp.ortance are known in the county . 
. • ",J . 
i :. 
STOXE. 
'.1 (' 
The Des Moines stage of the Upper Carboniferous underlies 
the :w,J:tole of Appanose county, and consists of shales with sev-
eral w,ell defined limestone horizons of small thickness. The 
princip·al limestone beds are known as the "float rock,' .' which 
varies: from two to four feet in thickness ; the "fifty-foot" 
limestone, ranging from four to ten feet; the "seventeen-foot · 
limestone, ". or "little rock," running from one to three feet; the 
. Heap rock," showing from two· to four feet; and finally ,the . 
" ,bottom rock, ',' which attains a thickness of more than three 
feet.,. One or more of these beds are exposed at numerous 
points . ~long . the various steamways, and oftentimes are fairly 
accessible. All are essentially nonmagnesian, reasonably pure, 
and occur in moderately thick beds. They resist the weather 
as .well .as the average limestone,but on account of their lim-
ited occurrences, will never lead to the establishment of an 
important quarry industry. Some quarrying h~s' be€ln dQne in 
the vicinity of Centerville, Milledgeville; and Mystic, mainly 
:from the" fifty-foot lime.stone." 
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The Chariton conglomerate has been exploited in a .very small 
way in the vicinity of Moravia, but the openings have long since 
been abandoned, and promise nothing for the future. 
, A quarry producing crushed rock from the Des Moines hori-
zon is now being operated by Mr. W. B. Swan at Plano. 
AUDUBON COUNTY. 
SAND AND GRAVEL. 
There is no gravel produced in commercial quantity in Audu-
bon county. The sand ' and gravel used in the county , are 
shipped in from Des Moines and vicinity, or from Platte ,river. 
in Nebraska. A yellow stained gravel, somewhat clayey, ' is 
being shipped in at the present time from the Lanesboro pit 
northeast of Carroll. 
BENTON COUNTY. 
SAND ANDI GRAVEL. 
The gravel and sand deposits of Benton county are of two 
classes, viz., Buchanan gravels and sand bars in the channels 
of the streams. Beneath the Kansan drift the Aftonian gravels 
are occasionally found, but these are at too great a depth to ' . 
be considered as an important source of this material. 
Buchanan Gravels.-In connection with the Buchanan gravels 
in this county, Mr. T. E. Siavage* says: "The gravels that ap-
pear in all of the known exposures of the county belong to what 
Professor Calvin has designated as the valley phase of. this 
formation. (See Buchanan county report in this volume.) They 
consist of coarse sand and small water-worn pebbles, the latter 
seldom exceeding one and one-half inches in long diameter. 
Bowlde,rs do not' occur in these deposits. There is only a small 
amount of iron present, ' and a rus,ty color 'is not generally 00-
parted to the beds. The materials of these gravel trains were 
derived from glacier-borne debris, and they came to rest along 
the courses of swollen streams whose waters were liberated by 
the rapid melting of the Kansan ice." -. 
Beds of moderately fine gravel overlying the Kans'an drift 
occur at several points in Benton county. " This ' terrane is 
'Iowa Geological Surv.ey, Vol. XV, p. 206, 1905. 
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usually concealed,beneath a deposit of fine-grained soil. In sec-
tion 1.4, Benton .township, a gravel deposit three and one-half 
feet in depth outcrops in the bank of a stream for a distance 
of several rods. ,Another bed of this water-laid material is 
exposed near the middle of section 19, Canton township, in the 
south bank of Wild Cat creek. At the latter place the deposit 
has a maximum thickness of twelve feet and can be seen con-
tinuously fqr more than a dozen rods. A few miles farther 
east, on Bear creek, a bed of gravel appears a short distance 
west of Shannon's brick and tile plant at Shellsburg. The latter 
is probably the continuation of the deposit on Wild 'Cat creek, 
mentioned above. Such beds are also exposed in sections 33, 
Taylor, and 35, Eldorado townships. 
An area of several square miles in the south portion of Flor-
ence township is covered with this coarse material. Near the 
southwest corner of section 32 a pit three and one-half feet 
in depth has been opened on the north side of the wagon road. 
The presence of a gravel train is revealed in the banks of most 
of the streams in this portion of the township. West of the 
station of Walford this deposit has been utilized in the im-
. provement of public roads. A bed of gravel four feet in depth 
has been work~d near the southwest corner of section 10, St. 
Clair township. .. 
Besides the terrace in Florence township mentioned above, 
these gravels appear beside the west river road one and one-
half miles north of Vinton. The area of the terrace is a square 
mile or more, but the area of the gravel cannot be known with-
out careful testing. The depth of the gravel and sand is four 
feet or more. 
Stream Deposits.-Just below the bridge at Vinton, on pub-
lic property, is a sand bar up to three feet deep and four or 
five acres in extent. Along the river here these bars will ag~ 
gregate five to t~il acres per mile. Another bar covering about 
one acre is located one-half mile east of. the Ballenbaugh quarry 
in northeast VintQn. This bar varies in depth from four inches 
to a foot. The sand contains small quantities of fine gravel 
and is used locally for concrete and cement. Material for use 
in concrete bridges and culverts in the vicinity of Mount Au-
BENTON COUNTY 71 
burn has been hauled from a bar on the farm of Frank Aungst, 
three and one-half miles north of Vinton. . 
Miscellaneous.-A short distance northwest of the town of 
Norway is an elongate<i paha ridge which rises to an elevation 
of about eighty feet above the surrounding plain. At the north-
west end of this hill the d'rift is overlain by a bed of loose sand 
sixt to ten feet in depth. Passing toward the southeast the 
material becomes finer, so that the' covering of all but the upper 
end of the 'paha is typical loess. 
About a mile northeast of the town of Watkins there is a 
similar ridge having a trend in the same direction. Near its 
summit strongly oxidized bowlder clay with' abundant gravel 
appears within two feet of the surface, while a mantle of loess, 
in places seven feet in depth, covers the lower portion of the 
slopes. 
There is an abandoned river channel one-half to one mile 
in width extending in a southeasterly direction from the site 
of the old town of Benton Oity, on Oedar river below Vinton, 
to the southeast corner of Benton township. It meets the pres-
ent channel of the river about one-half mile east of the Benton-
Linn county border. This old valley is known locally as "Sand-
Prairie." Beds of sand resembling river bars abound over the ' 
lowlands, and deposits of similar materials crown the summits 
of the bordering ' bluffs. Oedar river doubtless occupied this 
valley at ,one time. 
STONE. 
All of the outcrpps of indurated rocks in the county belong 
to the Devonian. All of the important sections are found in the 
northeast third of the county, along Oedar river and its imme-
<-nate tributaries. The best quarry rock belongs to the Ooggan 
beds which are at the base of the Devonian series as exposed 
in Benton county. Good exposures of these beds are practi- · 
, cally ~imited to Oedar, Harrison and Taylor townships where 
they have been exploited at a number of points. 'The rock is 
essentially a highly magnesian limeE).tone, very hard and fine-
grained and yellowish in coior, imperfectly bedded and non-
, fossiliferous. These dolomitic beds outcrop low in the bluffs 
and are overlain by brecciated limestone belonging to the Fay-
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ette substage. Neal' the southwest corner of section 31, Harri-
son township, a representative exposure may be seen. The 
quarry operated by Aungst Brothers is in the west bluff of 
Oedar river and shows ·the following beds below the drift: 
. FEET. 
2. Limestone, brecciated, gray; the angular fragments usually 
small and yery fine-grained in texture, nonfossi1iferous. . .. 20 
1. Limestone, buff, magnesian, massive ledge which is fine-
grained, imperfectly separated into layers ope to two feet in ' 
thickness, , nonfossiliferous .............. ... ... ........ ... 12 
Shnilar exposures are to be found in section 36, Oedar town-
ship, and se:ction 6, Taylor township. Th(O) beds have beep. quar~ 
l'ied at both place's. The brecciated beds have been developed at 
several points in addition to those just mentioned, notably on the 
south bank of Prairie creek, near the northeast corner of section 
10, Taylor township, where the following succession of beds may 
be studied: 
FEET. 
6. Soil and drift of variable thickness ..... " ., ............. . 
5. Limestone, shattered, light gray, fragments irregular in size 
and shape . . .. ..... .. ..... ... . .. ...................... 8 
4. 'ralus slope . ... .. .. ...... .. ............ . .. .... . . ..... .. 12 
3'. Limestone, light gray, in broken layers from t hree to six or 
seven inches in thickness ......... . ... .. .............. 1'/3 
2. Limestone, gray, made up of imperfect layers two to eight 
inches in thickness. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
~. Limestone, light gray, a rather massive .bed which is cut by 
.numerous oblique joints into rhomboidal blocks, some of 
which are slickensided; material weathers readily into 
small, irregular fragments . . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Some 'years ago the above ql1arry was operated by the Iowa 
Paint Oompany of Vinton. Number 1 was pulverized and used 
as a basis 'in the manufacture of paiut. The company has since 
moved its plant to Fort Dodge, Iowa. In Benton county, as 
elsewhere, the brecciated stone is imperfectly bedded and only 
rough, irregular blocks can be obtained. It is suitable only for 
r.ough masonl;'y and crushed stone purposes. 
A l~rge percentage of the stone produced in the county comes 
from the beds of the Oedar Valley sfage. While the grade of , 
stone· furnished by these beds is not equal to the stone lower in 
the series it is suitable for foundations for ordinary Quildings, 
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FIG. l-Long's quarry in the ea'st bank of Cedar river, Section 4, Harrison town-
ship. Benton county. 
for walling up dug wells and for retaining walls. The stone 
has been used to , some extent for bridge work with fair results. 
N ear the county line a quarry has been opened a short distance 
below the bridge and near the northwest corner of section 6, 
Harrison township. The layers exposed are as follows: 
FEET. 
12. Dark colored, fine·grained, pebbleless soil. . . . . . . . . . . . . . . . . . 1 
11. Bed ofredd'ish brown clay, containing numerous pebbles of 
quartz and greenstone with occasional granite bowlders of 
larger size ..... . .. ... . ........ ,. ...... ............. ... . 2 . 
10. Layer of ' much decayed fragments · of brown limestone; 
without fossils . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
9. Bed composed of two layers of yellow, earthy limestone, 
each about .eight inches . in . tb,i~}cIl~s.s, fine·grained and 
without fossils ........... ... ........... . ... . ...... .... . 1'1a 
S. Bed of gray limestone which we'athers into thin layers about 
one inch in thickness; without fossils.................... 3 
7. Layer of very hard, earthy limestone; yellow in color and 
fine~grained in , te~ture; fossils , wall ting. . . . . . . . . . . . . . . . . . "I. 
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FEET. 
6. Bed made up of layers of buff, earthy limestone two to six 
inches in thickness, which are fine-grained in texture and 
non fossiliferous ........................................ 3lh 
5. Layer of yellow, impure limestone which ' 'weathers into 
indistinct layers three to six inches in , thickness; with-
out fossils ........... , ... ... ,.. .. ..... . .... ....... . . .. .. l lh 
4. Layer similar to number 5 above......................... 2 
3: Yellowish brown layer of fine-grained, impure limestone; 
carrying occasional concretions of chert which are most 
numerous adjacent to the division planes................ 2lh 
2. Layer of variable, impure limestone, fine-grained arid very 
hard. Near the base of this layer chert nodules are abun-
dant ... .. :........ .............. . ......... ... .......... 2 
1. Bed made up of two layers of buff, earthy limestone in 
which, at irregular intervals, occur bands and numerous 
masses of chert; without fossils; to base of the exposure 
IVhich is about four feet above the level ' of the water.... 4 
The layers in this quarry are cut by numerous, oblique joints 
which divide the ledge into large rhombic ml:\sses. The material 
of which the beds are composed is mostly a fine-grained, earthy 
limestone. Many of , the layers are strongly magnesian, an,d 
some of them are So thoroughly dolomitic that they respond but 
slightly to the application of cold hydrochloric acid. The en-
tire ledge is regularly bedded, and ,furnishes quarry stone of 
convenient dimensions and durable quality. 
Similar sections may be seen ·down the river, and quarries 
nave been opened at several points on both sides of the stream. 
Near the northwest corner of section 27, Taylor township, a 
quarry has been opened in the eas,t bank of Mud creek. The 
beds exposed are as follows: ,- .--
VINTON SECTION. 
FEET. 
10. Soil, dark colored, fine-grained and without pebbles. .. .. .. . lh 
9. Gravel and sand stained a reddish brown color.......... 2 
8. Limestone, composed almost wholly of coral fragments.. .. 5 
7. Limestone, hard, gray. weathers into thin pieces, crinoidal. 3 
6. Limestone, light gray, very hard. weathers into layers 
ranging from four inches to a foot in thickness... . . . . . . . 6 
5. Limestone, gray, very hard, composed largely of brachiopod 
fragments . .. ................................... '.. .. ... 11/. 
4. Limestone, similar to 5, but finer textured.............. 1tA, 
3. Limestone, drab, similar to number 8, but less compact.... 1 
2. LimEstone, white,. fine-grained; shows a bluish tinge in a 
fresh ledge, cherty. much shattered and weathering into 
thin layers ...... :...................................... 2 
:1. Limestone, very hard, cherty' and crinoidal . ...... ....... llh 
, /. II ~ , 
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"Th~ lower two numbers are supposed to belong to the brec-
" ciated stage and -are equivalent to 'number l ' in' the old quarry 
of the Iowa 'Paint Company.' In the above sectio;nthey are 'hard 
and the most durable st(me that ·the quarry produces . . "It is 
used extensively in Vinton. In addition to the lower beds, num-
bers 4 to 7 furnish , ~n acceptable material for foup.dations and 
the rougher grades of masonry. ' 
Numerous stnall quarries have been opened from time to time 
in the vicinity of Vinton. Over considerable areas the stripping 
is not great and almost the entire section could'beused for road 
and ~oncrete work. 
On the south bank of Bear creek near the middle line of 
section 14, Canton township, a quarry shows the following beds 
which ma.y be co~sidered ,representative for this part of the 
county. 
SHELLSBURG SECTION. 
FEET. 
9. S.oil, dark gray, with.out pebbles .or, b.owlders . : .••.•....... " llh 
8. Drift . ...•.............. .............• -. " .......•....•. : . 2 
7 • . Limest.one, much decayed .... . .• ' ..... . : . ' ... : .............. 3 
6. Limest.one, c.oralline ....... ~ ............... ' .. ' .....•.• ; .. ": .. 2lh 
5. Limest.one, light gray, weathers int.o chipst.one............ llA, 
4. Limest.one, gray, hard, in places forms 'a single ledge, f.ossil-
ifer.oUS •.........••....•....•..... ' .••• ' .. ' ... • '. • . . • . • . . . . • 4 
3. Limest.one, dark gray, tW.o ledges .of ab.out equal thickness.. 3lh 
2. Limest.one, similar t.o 3, but shelly .................... ~ .. • 1 
1. Limest.one, in three layers ................... . .. '. ' .. ,..... 4
'
/. 
East of north of the Shellsburg quarry on Cedar river, Wild 
Cat bluff presents an escarpment of more than forty feet of 
limestone. Nothing especially new is developed however. , 
Away from the river, westward, quarries have been opened 
on section 8 in Cedar township, and sectio~ 28 in Jackson town-
ship, near Garrison. The latter is the more representative and 
18 given below. 
GARRISON SECTION. 
FEET. 
9. S.oil and drift.......................... . .. . .............. 6 
8. Limest.one, light gray, subcrystalline, very hard, and s.ome-
what brecciated, c.ontaining numer.ous spherical str".omat.o-
P.or.oids ....... .. . ...... ~ .. .. .. ... .... . ....... : . . . . . . . . . 3 
7. Limest.one, gray, massive, dense, c.omp.osed largely .of vari.ous 
species .of str.omat.oP.or.oids and masses .of Idi.ostr.oma·like 
stems, few .of which can be rllc.ognized. This bed is als.o 
s.omewhat brecciated in places . . .. ... ; ....... . ... ; •.. ;.; 6 
76 ROAD AND CONCRETE MATERlALS IN IOWA 
FEET. 
6. Limestone, hard, gray, weathers into two indistinet" layers, 
and contains masses of spherical stromatoporoids .. , .... . 3% 
5. Limestone, very hard, white, subcr'ystalline; without fossils I1h 
4. Limestone, y€'llowish gray, nonfossiliferous, fine·g.rained and 
very hard. The upper portion bears numerous small cav-
ities, the largest of which are nearly one inch in diameter 4 
. 3. Limestone, dense, gray, fine-grained and very r esistant to 
weathering; without fOssils..... . .. . . ..... . ............ . . 3~~ 
2. Limestone, composed of several layers, very hard, fine-
grained, white in color and without fossils . The layers are 
six to fifteen inches .in, thickness.......... . .. . .... .. . . 5·% 
1. Limestone, bild made up of two layers, yellowish brown. The 
material is fine-grained, and contains no fossils .... .. . '.. . 3'% 
,FIG. 2-Aba ndoned qua rry on Hinkle cr eel{ n ear Garri son., B enton county. 
+he upper , and middle beds in the above section more closely-
resemble the- beds of the Cedar Valley stage as developed in 
other c~unties, n.otabl~,Johnson ' county to the south, a~c1 
Mitchell, Floyd and Cerro Gordo, to the north. While an abun-
dance of stone crops are available, and numerous quarries have 
been opened in times gone by, none of the quarries no~ in op-
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eration' are of more t1?-an local importance as no stone IS ex-
ported. 
BLACK HA W1K. COUNTY, 
SAND AND GRAVEL, 
Black Hawk county is plentifully supplied with sand and 
gravel. The Buchanan gravels are to be found over practically 
the whole county, and are abundant in the vicinity of Cedar 
Falls. 
Large quantities of sand suitable for mortar ,are found in 
the various str'eams. ' 
Buchanan Gravels.-In every township in the county one or ' 
both phases of the Buchanan gravels may be found. ' (See Bu-
chanan county report.) Some of these are very thin and show 
little stain or other evidence of weathering, but their position 
makes their relationship quite certain. . 
Along the banks of Dry Tun and its, branches are numerous 
extensive deposits. of these gravels. At Olsen's quarry the up-
land phase has a thickness of ten feet. The lower part is less 
ferruginous and is interstratified with layers of fine sand. The 
FIG. 3-Buchanan gravel east of Teachers College, Cedar Falls, Black Hawk 
county. 
,4 
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upper layers are ·highly. ferruginous. At Carpenter's 'quarry 
the gravel is much thinner and lighter ' in color, but' is more 
uniformly coarse. . 
On the east sIde of the creek one-half mile east of the Teach-
ers' College is the most extensive deposit observed in the county. 
It is of t~e valley phase, and is ver.y uniform in size of particles. 
The material is a fine gravel or coarse sand of a yello",,'ish color 
and very distinctly stratified except in the upper part. It is 
twenty feet or more in thickness and many acres in extent. In 
fact, in this neighborhood the whole valley of the main stream 
. is more or less filled with this material. In one .place the gravel 
is a very dark red-brown and cemented into ledgelike sheets; 
in another it consists of pebbles and cobble~tones of chert, 
jasper and other forms of quartz, greenstone, etc., all deeply 
stained with iron. For the most part the gravels are of a rather 
sandy nature. 
On the interurban line of the W. aterloo and Cedar Falls ~apid . 
Tr.ansit Company, where it cuts into the bluff, is a deposit 
ten feet thick containing Jpebbles and cobblestones, rotten gran· 
ite, iron concretions and cemented gravel, all deeply iron-stained. 
Spheroidal1 lenticular and tabular bodies of sand are' not unusual 
in this section. This deposit is interesting for the variations 
occurring within short distances, both in vertical and lateral 
extension. 
The Cedar Falls Sand and Materials Company has a pit on 
the east side of the river. At this place about a square mile ' 
is practically all Buchanan gravel under a cover of soil varying 
in depth up to two feet. It has been worked to a depth of 
twenty feet and still shows good material below. Of this, about 
twelve feet are below the level of ground water. The sand 
and grav€l are decidedly stratified and variable, and in most 
places observed the former is predominant. A steam dredge 
operated by Mr. P. M. Smith, a short distance east of this pit, 
has opened the gravel to a depth of twenty-five feet, the lower 
fifteen feet of which are below water. . . 
One-half mile northeast of Voorhies, in Lincoln. township, 
where the road crosses a small creek, Buchanan gravel appears 
under two and one-half feet of Iowan drift. Similar conditions 
BLACK HAWK COUNTY 79 
exist OVer tl;le great Iowan plain. between Cedar and Wapsipini-
con rivers. . The most characteristic occurrences are perhaps 
in Barclay and Bennington townships, and in the 'west half 
of Fox. 
Stream Deposits . ...:.......:The city of Cedar Falls· obtains its supply 
of gravel from the bed of Dry run · a few rods south of the 
wagon bridge near Fourteenth street. Here the gravel is coarse, 
ranging in diameter from three-'fourths to one inch, and is sev-
eral acres in extent. The depth of the pit is about six feet, 
which is · probably ' greater than the average deptJh of gravel 
over the entire area. 
After a freshet, sand may be found along the bed of Crane 
creek frop:l Dunkerton eastward. Thes'e temporary bars will 
average one to two acres per mile. On the Wapsipinicon east 
of Dunkerton bars ·of sand and occasional bars of fine gravel 
aggregate two ' to five acres per mile. Much of this contains 
silt and produces weeds unless removed soon after deposition. 
The larger valleys have been flooded at seasons of high water 
ever since they assumed their prese~t character. Each over- . 
flow leaves its increment of sediment usually a fine silt. Sand 
is the most abundant material of these valleys, but coarser 
sands and gravels are variously mingled in places where 
stro'nger currents have run over the plains. Also shifting stream 
beds have left coarse materials in considerable quantities here 
and there. 
Low terraces occasionally appear along the margins , of the 
valley, but nowhere are they a noticeable feature of the topog-
raphy. 
Knoll Gravel.-In section 31, Bennington township, is a small 
pit in a knoll about one-half acre in extent. Similar deposits 
occur sparingly in other parts of the Iowan area. 
STONE. 
With a single exception all of the indurated rocks which ap-
pear at the surface in the county may be referred to the Oedar 
Valley stage of the Devonian. A very insignificant natural ex-
posure of Wapsipinicon beds, according to Arey, appears along 
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Spring creek, on the northwest quarte~ of section 13 in ' Fox: 
township. It is of no importance from an economic view point. 
The Cedar Valley limestone presents numerous outcrops along 
the principal drainage lines, and quarries have been opened at 
many points. None are of large capacity and but few are am-
bitious to supply more than their own immediate localities. 
The principal quarry . districts are in the vicinity of Cedar 
Falls, Waterloo and Laporte, while some quarries of secondary 
importance near Raymond, and two quarries about three miles 
east of Eag}e post office supply the country trade. 
For the Cedar Falls district the Nielson quarry may be taken 
as a type. It is located west of Main street about one-eighth 
mile west of the old Carpenter quarry. The principal beds ex-
posed are as follows: . 
FEET. 
15. Limest.one, firm, yellowish, with intermin-gled "geest" .... . 3 
14. Limest.one, lith.ographic, somewhat nodular, more .or less 
weathered and inconstant ........... '. . . . . . . . . . . . . . . . . . . . . 2 
13. Shale, yellowish clay, with interbedded hard ledges in, 
places, very variable in thickness, averaging.......... Flo 
12. Limestone in three layers, finely laminated, fine-grained and 
smoath, slightly iron-stained, 6, 2· and 10 inches respectively 
from top down .................... . .......... , .. , ....... ' Ilh 
11: Limestone, variable, sometimes splitting easily into layers, 
sometimes firm and even textured, finely subcrystalline, 
with earthy streaks, rusty in patches, crystals in pockets 
and calcitic sheets intersecting one another, making pitlike 
areas along the jOint planes, averaging. . . . . . . . . . . . . . . . . . . . 1 
10. Limestone, fine-grained, bluish gray, with occasional patches 
of crystals, quarried in sheets, and used for window and 
door sills and caps, and ashlar ................. '. . . . . . . . . ."/. 
9. Bluish gray stone. of good quality, grading into a shaly 
parting below. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lh 
8. Limestone, gray, finely ' brecciated, with seams of crystals ' 
below, upper part yellowish, earthy. If quarried in cold 
weather, it is reduced to fragments readily, but, if dried 
out before freezing, it makes a durable stone............ %, ' 
7. Limestone, firm, fine-grained, bluish gray, with occasional 
pockets of crY!'ltals, in two layers. Makes an excellent 
range stone. The lower layers yield fine large flags... . . .. 1 
6. Limeetone, Ulliformly fine-grained, yielding flags........ '/", 
5. Limestone, heavy bedded, shelfy on the under side, abound-
ing in crystals, bluish gray . .... . . .. . . .. . . . . .. . . . . . . .. .. . F/3 
4. Limestone, fine-grained, more or less streaked .or banded.. 1'/3 
3. Limestone, light colored, becoming still lighter in color 
below, often weathers in a remarkable way, yet makes a 
durable stone, when it has been dried out ....... " . . . . . . . 1¥2 
2. Limestone, yell.owish, full of pockets... ... . . . . . . . . . . . . . . . . . 1 
1. 'Soft, chalky stone, exp.osed. 
Numbers 1 and 2 are no longer worked. 
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A orth and northwest of Cedar Falls, there are no important 
rock exposures. Limestone outcrops at n~merous points on bo1fu 
s ides of the Cedar river and doubtless good material for 
crushed stone purposes might be developed at sma.ll expense. 
North and northwest of Waterloo, quarries have been opened 
in the well marked stone-supported terrace which faces the 
Cedar river. The most important section may be seen in the 
quarry of the Waterloo Stone Company, which is located ou 
the northwest quarter of section 14, township 89 north, raJ;lge 
XII! west. The beds worked at' this point areas follows: 
WATERLOO STONE COMPANY'S QUARRY, 
FEET. 
8. Detr,Hus and wash . .... , .. ".,." . . .. . .. , ..... ,',....... . 6 
7. Limestone, hard, dolomitic, sub crystalline . . . . . . . . . . . . . . . . 1 
6. Limes,tone, weathered, yellow .... .. .. . ............ ...... . . 1 
5. Limestone, heavy bedded, gray-blue, cherty toward the ' top. 12 
4. Limestone, blue, thinly bedded, slightly argillaceous:. .. .. 3 
3. Limestone, buff, concretionary, with numerous cherts .. . .. . 
2. Limestone, gray-blue, subcrystalline, cherty, weathers buff. 
Shale parting .. ..... ..... ... ..... ......... . . ... ..... .. . 
1. Limestone, buff to yellow, exp,osed ...... ..... . .. . . , ... , .. . 
3 
3 
1/. 
2 
All of the beds tend to weather into thin layers and weathered 
surfaces present a decidedly shattered appearance. Number 3, 
, appears to ' break down especially easily when subjected to re-
peated freezings and thawings.. The cherts are small and more 
or less irregularly distributed throughout the entire mass. The 
joints are stained a brownish yellow and all of the quarry rock 
tends to weather the s'ame color on long exposure. 
Two samples' of the rock from the McWilliams-Mowry quarry 
were analyzed and found to be strongly magnesian. The anal-
yses were as follows: 
1 2 
Insoluble ' ......... . .. . ........... . . : .. : : .. .. . 1.92 
,iron and alumina: ............ . ......... : ... . ' 4.20 
Calcium carbonate ............ . .. . . .. ... . .... 63.59 
Magnesium carbonate . ........... ... . . .. . .. . . 30.92 12 .18 
SuII;hu~ . ..... . .. . ..... .. . .......... :.. .. .. . .. . Trace ' 
Number 1. Blue unweathered limestone. 
Number 2. Yellow limestone. 
6 
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In Laporte and vicinity a large number of quarries have been 
opened and operated intermittently for many years. The prod-
uct is sold and was formerly reported in the mineral statistics 
as "Laporte Sandstone" on account of its sugary or sub-
crystalline character. 
A quarry located along the wagon road about one-half mile 
northwest of town will serve as a type for the district. The beds 
exposed are given herewith: 
FEET • 
. 4. Drift and soil; some of the quarries in the ' near vicinity 
show a much thicker overburden . . .. ............ ...... . ' 2+ 
3. Limestone, considerably shattered; stained yellow to brown· 
ish yellow; bedding planes disappear upward.... .. ....... 10 
2. Limestone, brownish yellow to buff; irregularly bedded, 
quartz geodes and chert nodules present.. .. ............ 2 
1. Limestone, gray·blue, presents a granular appearance; in 
medium heavy beds ranging from 15 to 24 inches; joints 
weathered a yellowish brown, fossiliferous ; calcite balls 
and geodes common . . . . . . .. .......... . .... . .. . ..... . ... 10 
The beds dip to the southwest at an angle of about :five de-
grees and appear to thicken down the dip. . They appear to be 
. , strongly magnesian, especially the lower beds, which are. sub-
crystalline. 
Quarries have been opened o:q either side of the Eagle-Big 
Creek township line near the middle. The quarry west of the 
line is the more extensive and is as follows according to Arey: 
EAGLE TOWNSHIP QUARRY. 
J'D'r, 
13. Limestone, thin·bedded, broken stone..................... 7 
12. Limestone, in two layers, blue where unweathered...... 4% 
11. Limestone, in three layers, hard, compact, good quality, dur-
able, brittle, having conchoidal fracture, with drab nodiIles 
. of .varying sizes, and in the upper part with stromatoporoid 
masses thoroughly coalescent with the rest of the .rock. ... 5 
10. Lilmestone, bluish, earthy, much jointed and irregularly 
bedded ....... . ............. . .................. ,........ 3 
9. Limestone, dark, drab, calcitic at top ................... . 
8. Limestone, blue, burr where exposed, calcite plentiful, in 
seven or eight layers ............. . ................... . 
7. ·LImestone, drab ... . .................................... . 
6. Limestone, buff, earthy, finely streaked with yellow lines .. 
5. Shaly partings with very wavy lines of contact above and 
below .. . . . ... . .... . . : ................................. . 
i ' 4. Limestone, hard, brittle, drab, middle, portion developing 
1* 
layers . . ................ . .... . . . .... .. . . ............... 3'1/~ 
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FEET. 
3 . . Limestone, blue, of good quality, firm, finely crystalline, 
with pockets of crystals, thickness not takeIL .... ...... . . 
2. Limestone, gray, finely subcrystalline, yielding good flags. . lh 
1. Limestone, gray, somewhat crystalline, fracture coarsely 
conchoidal, of good quality ....... #. • • • • • • • • • • • • • • • . • • • • •• . 2lh 
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This quarry and its double east of the township line supply 
the southwestern portion of the county with foundation stone. 
Quarries ·have also been opened in the vicinity of Raymond. 
Their chief interest comes from the fact that this is one of 
the classic sections in the correlation of the Devonian deposits 
in Iowa and not on account of its economic importance. The 
quarries have been little worked for many years and the sec-
tions are much obscured. 
The Lowell quarry located about the middle of section 5, 
Union township, near the village of Finchford, shows the fol-
lowing section: 
UNION TOWNSHIP QUARRY. 
FEET. 
4. Soil and drift .... . ... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
3. Limestone, ·much broken iILto chips which are hard and 
firm ................................................... 2 
2. Limestone, mottled bluish and yellow; hard, fracture un,. 
even; carries crystalline calcite........ ... ............. 3 
1. Limestone, brownish gray, conchoidal fracture; slightly lith-
ographic; exposed....................................... 2 
The quarry floor i~ about ten to fifteen feet above the water 
level. . Several acres are available here under comparatively 
light stripping. Other limestone outcrops occur in Finchford. 
An old quarry south of Winslow near Newell lake furnished 
stone used for rip rap work just above Washington and Union 
bridge. The section was obscured by talus when visited. In 
all of these outcrops the beds as a whole furnish a fair grade of 
material .for crushed stone purposes. 
BOONE COUNTY. 
SAND AND G1l.A VEL. 
Boone county has sand, and gravel deposits of two kinds, 
terraces along and beds in the channels of the present streams, 
and pockets in the Wisconsin drift hills. 
84 ROAD AND CONCRETE MATERIALS IN IOWA 
STREAM GRAVELS. Terraces.-There are two or more 
terraces visible along Des Moines river. From the lower one of 
the~e at Moingona the Chicago and North Western Railway has 
removed enorm'ous quan~ities of material. These gravels belong 
to the yalley train of the Wisconsin ice. They usually carry 
from two to five feet of stripping- and are rather dirty for 
(;,oncrete work. 
Just north of its new viaduct in section 34 of Douglas town-
ship, the Chicago, Milwaukee & St. Paul Railway has opened ' 
a. pit in a terrace some seventy feet above the river. Up to 
twenty feet of gravel has been developed here. The terrace 
has an area of fifty acres or more. Gravel from ' this 'pit is 
being used on the streets of Madrid. The same terrace is being 
worked near Fraser. 
A gravel terrace twenty to twenty-five feet above water may 
be followed along Beaver creek from the Dallas county line to 
Be~ver and beyond. The materials of this terrace, which has' 
been opened in many places, consist of sand and gravel in vary-
ing proportions. In places these are interbedded, in other::; 
cross-bedded, and in still others piled in with no signs of classi-
fication whatever. Gravel is now being taken from various 
places in this terrace, among ' which may be mentioned a pit 
in the southwest quarter of section 10, and'the northeast quarter 
of section 4, Union township, in the northern portion of sec-
tion 4, Beaver township, and in south~ast section 31, Amaqua 
township. In the first named pit up to six feet of cross- and 
interbedded materials are exposed under two or three feet of 
('over. The .town of Berkley obtains its s'upply from section 4 
of Union township, and the pit last named above supplies the 
town of Beaver. ' 
Channel Deposits.-Although the deposits are not continuous 
throughout the county, the channel of Des Moines river is 
choked with gravel and sand in many places. At Fraser im-
mense quantities are being removed for local use and to supply 
the needs of neighboring towns. The river has deposited large 
amounts along its course west of Boone, but the high steep hills 
bordering the river make its distribution ' costly. These channel 
gravels are, on the whole, cleaner and more desirable than the 
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terrace materials, and in' many places excellent opportunities 
for their r:ecovery by pumping are off.ered. 
GLACIAL DEPOSITS.-Boone county lies entirely within 
,the , area covered by the Wiscon,sin drift, and its, surface ex- . 
hibits the characteristic topography of the youngest drift sheet. 
Many of the hills and hummocks of this drift sheet contain 
gravel and sand, sometimes ' as a sheet capping the clay, and 
again as lenses or pockets within the drift. The most important 
of the deposits of this kind is Pilot Mound, near the town Of ' 
the same name. The Minneapolis & St. Louis ' Rai~road has 
operated a pit here for some years, the product being used for 
ballast. The local demand for ' road and concrete materials 'is 
elso supplied from this pit. 
BREMER COUNTY. 
" 
SAND AND GRAVEL, 
Most of the deposits of gravel found in Bremer county belong 
~o t~e B~cha,nan stage, which immediately foll~wed the Kansan 
LCe 'mvaSlOn. 
Professor Calvin has recognized two types of these gravel.;; 
(see Buchanan county report)-an upland phase of outwash 
,composed of sand and gravel, much of the latter material being 
in an advanced stage of decomposition? and 'a valley phase of 
quartzose sand and gravel. This latter' phase forms gravel 
trains and the remains usually appear as stream terraces.. 
In some parts of the county river ,bars form important sources 
of supply. ' 
Valley Pliase.-The quartzose' gTavels found i)1 the wide 
valleys of the Cedar,Wapsipinicon, Crane creek and other 
Btreams are undoubtedly ,continuations , of valley trains which 
in other counties have been called by Calvin the valley phase 
of tlie Buchanan gravels. 
Stream terraGes of the Cedar are extensively utilized for 
their contents at Waverly and vicinity and a number of pits 
have been ' opened. Just south of Waverly on the west' side of 
the river, Mr. A. L. Woodruff has :five acr~s of terrace which 
shows the following section: 
• 
) 
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, FEET. 
'S~iI '(with lenses of fine sand) .... .. . . ... , ', .. .' .. '. , , ., ', ' ... 2':'5 
Gravel ., . """"" ". : .. "" . " . " ~. ,." ; , . , : ."' . " . , .. ,... 14+ 
This gravel is stratified and cross-bedded, and two-thirds of 
it ,will not pass a one-eighth inch screen. Only five feet of the 
gravel are above water and this is slightly coarser than tlie 
material below. Mr. J. H: Russell owns two acres of this ter-
' race adjoining Mr. , Woodruff on the west. Directly across the 
river there are eight acres of terrace similar to this, except 
that the gravel is somewhat coarser. 
, Other good' deposits of gravel are found in the neighborhood. 
The Eureka Cement Tile , Company owns five acres of gravel 
terrace at Janesville. Numerous other localities along Cedar 
river have gravel terraces but little or no use has been made ' 
of them as yet. 
Concrete material is obtained from a pit on P. C. Griffin's 
land along the East Wapsipinicon four miles east of Frederika. 
Several acres containing three to four feet of gravel under as 
much soil are known in this vicinity. The city of Tripoli has 
a pit along this river about one and one-half miles north of 
the town. ' 
Small amounts of gravel and sand are produced from benches 
along Buck and Crane creeks .. Mr. Fred Stalhut has two acres 
of terrace about three miles west of Sumner. Here there are 
six 'feet of gravel of varying fineness under two or three feet 
of soil. . 
Upland Phase.-Deposits of the upland phase of the Buchanan 
gravels are found in different parts of the county, and in many 
places form valuable deposits. One worthy of mention is on 
the top of Ii hill in the southern part of section 14 of La Fayette 
township. 'Six feet of iron-stained gravel appear beneath one 
and one~half feet of soil. All the pebbles are small and t4e 
granites are thoroughly decayed. Clay till is interbedded in 
the gravel at one place. A few other deposits of ~mportance 
are located in sections 11 and 36 of La Fayette township, 18 
of Polk, and in the vicinity of Readlyn and Artesian. 
Reworked Materials.'-:"'Sand and gravel bars occur along most 
of the s'treams and a considerable amount of material is pro-
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d'uced annually from this source. These deposits are more or 
less transient, and many of them are quickly exhausted, al-
though new ones are formed and readily found. Bremer county 
owns five acres in Oedar river near Plainfield. 
STONE • . 
The Niagaran limestone is known to appear at the- surface 
at but few points in Bremer county. The most important sec-
tion . appears along Baskin creek in the southeast quarter of 
section 17, range XIII west, township 91 north. The beds which 
may be seen in this quarter are as follows: 
FEE'.r. 
3. Limestone, brecciated; composed of sharp angular fragments 
of a drab, laminated limestone of lithographic fineness of 
grain, in a gray matrix.... . .................. .... ..... . 1 
2. Sandstone, filled with small angular fragments of white 
chert, in two or three layers, apparently conformable with 
1 . ..... . ....... . ... .. ... ..... ... .. . .. . .. . ............. . ~ 
1. Dolomite, light buff, subcrystalline, vesicular, with cavities 
up to eight inches in diameter; iu heavy, irregular, rough-
faced beds up to two feet thick. . . . . . . . . . . . . . . . . . . . . . . . . . 13 
The lower beds were quarried formerly and used in the manu-
facture of lime of excellent quality. 
Similar, but less extensive sections occur in section 20 of the 
same township and in section 36 in Douglass township, three ' 
and one-half miles west of Tripoli. An analysis of the last men-
tioned occurrence shows its true dolomitic character, and. is 
given below: 
Silica ....................................... .. . . . . . . . . 1.53 
. Iron oxide ......... . . ... ........... ...... ............ 0 . 48 
Calcium' carbonate .............................. .. ..... 54.3Z 
Magnesium carbonate . . .... ............ .. .... ....... .. 43.41 
Combined water.. .. .... .... .. .. ............. ......... 0.26 
None of the outcrops mentioned have been utilized to anyex-
tent commercially. All are located remote from towns and 
railways and notwithstanding their excellent quality for lime, 
and the fact that but little stripping is required, it is not prob-
able that they will be important in the quarry industry for some 
time to come. 
The Wapsipinicon and Oedar Valley stages are well repre-
sented in Bremer county. Beds of the latter age are supposed 
to occur immediately beneath the drift over more than five-
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sixths of the county while known outcrops of the former aI:e 
limited to points along Cedar river from Janesville to Waverly, 
and along Quarter Section run and Baskin creek southeast 
of Waverly. The best section available appears in the southeast 
quarter of the southwest quarter of section 20, township 91 
north, range XIII west. The beds exposed are as follows: . 
6. Limestone, massive, in one undivided layer. weathering to 
scoriaceous surface in places and in other places to 
smooth ' surface. Color mottled, prevailingly a light brown-
ish drab, weathering to lighter gray, slightly vesicular, 
FEET. 
fracture uneven ... ......•... . ...... ..... ..... .... ...... 4 
5. Limestone of same facies as above in layers of about eight 
inches . ......... .. .. ............ .... ....... ... ... . ... Of 2 
4. Concealed ..... ....... •... ......... .................... ... . 15 
3: Limestone similar to Nos. 5 and 6, but in separable laminre ·1 
2. Cherty sandstone; in layers from four to six inches thick, 
chert fragments angular, small, those of an inch and one-
half being rare, and sand fine, of moderately well rounded 
grains of clear quartz and of minute, angular grains of 
cryptocrystalline silica, cement calcareous. Not seen in 
place but scattered in slabs over a slope of. . . . . . . . . . . . . .. . 5 
1. Niagaran limestone, exposed a few rods down stream...... ,8 
The "\Vapsipinicon heds are not worked to any noteworthy 
extent at the present time. The Cedar Valley ori the other h~md 
is being or has recently been quarried at four leading localities, 
Janesville, Waverly, Frederika and along Cedar river north 
of Plainfield. With a single exception the individual quany 
output is small. The sections given below will afford a fair 
idea of the potential wealth of the county in structural mate-
rials. The beds developed in Mores' quarry located on the left 
bank of ·the Cedar' in the town of 'Waverly 3:re as follows,: 
MORES' QUARRY SECTION,. WAVERLY. 
3'. Limestone, yeU()!W, fine-grained; nonfossiliferous so far as 
observed, heaVily bedded, crossed wiJth Close diagonal jOints 
containing numerous geodic cavities up to six inches 
FEET. 
in diameter lined with dogtooth spar, and concretionary 
balls marked with, reddish concentric ferruginous stains.. 10 
2. Limestone, yellow, argillaceous, weathering above to calca-
r eous plates one-half inch and upwards in thickness; below 
more massive, weathering to irregular chips tone, geodifer-
ous, sparingly fossiliferous ................. ,.; .......... 8 
1. Limestone, yellow, hard, tough layers up to four feet thick, 
fossiliferous; to flood plain of river. . . . . . . . . . . . . . . . . . . . . . 10 
Extensive cuts ' along ' the Chicago Great Western railway 
one-half mile east of the station, show a yellow, profoundly 
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decayed limestone. Underneath, is a soft, buff, massive, lime· 
,stone containing numerous geodes. It is strongly dolomitic. 
The Cedar River Stone Company, formerly the largest oper- ';,' 
ator in the county, has gone out of business. The plant was . 
located on Cedar river one and ·one-half miles southeast of Wa..: .. ; 
verlyand was connected with the Chicago Great Western rail- '" ' , , 
way by a short spur. The quarry pit and hillside show the 
following beds: 
. ' FEET. 
5. Stripping, limestone, light gray, soft, hroken by the weather 
into layers from 2 to 4 inches thick, fossils rare... . . . . . . . 9 
4. Limestone, dense, hard, tough, yellow·gray, lowest layers 
about 3 inches thick, divided by d,iagonal joints and bed-
ding planes into rhombic , blocks 1 to 4 feet in diameter. 
Occasional geodic cavities an inch or so in d,iameter lined 
with drusy calcite are present; fossiliferous.............. 25 
3. Concealed ......... . ..... . . . ....... . .... . .. : ............ 12 
2. Breccia of Wapsipinicon stage, hard and dense ..... " . . . . . . 5 
1. Concealed to water's edge..... . . ..... .. . .. .............. 3 
The quarry , was developed to a depth of about thirty feet. 
The· stone presents a clean, subconchoidal fracture, is almost 
impervious and carries but little. clay. ' It is considerably £;s:~ 
sured, the openings are often large and :filled with a clay. bf 
, ~ 
putty-like consistency of" gray to gray-blue color when fregh~y. 
exposed but iron-stained where weathered. The quarry drainS'.:l~·" 
directly into the river. At present there is but little stripping, i,j 
the removal of which is done by hand. The quarry is ideally 
located for the installation of a hydraulic plant for removing, 
the overburden. Practically the entire product of the quarry 
consisted, of crus1hed stone ' of excellent quality.' 
N orih of Wayerly the limestone outcrops at numerous points 
on both sides of the river to the north county line. On the 
, southwest quarter of section 16 in La Fayette township the fol-
lowing beds may be made out: 
FE.ET. 
3. Limestone, light 'hrown, weathering to drab, hard, ringing, 
unfossiliferous, laminated to plates one-half inch thick. . 8-
2. Limestone, magnesian, soft, buff ...... ... ... ........... ... 10 
1. Unex'posed.to flood plain of river. . . . . . . . . . . . . . . . . . . . . . . . . 5 
" , 
North of Plai~:field, several small quarries have been opened. 
Seven fee.t of buff, compact, magnesian l~mestone, in layers from 
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six to ten inches thick, and containing irregular concretions, 
have been quarried. The beds are thin and arglllaceous for a 
few inches at the top. . 
East of Oedar river and the immediate vicinity the country 
rock is deeply covered with drift and the only exposures of the 
indurated beds are in the immediate neighborhood of Frederika 
along Wapsipinicon river, and a limited outcrop of Niagaran 
limestone west, of Tripoli. 
FIG. 4-Iowan bowlder f ence n ear Horton •. Bremer county. 
At Frederika the drift covering is comparatively thin and 
the limestone bea:r.s evidence of considerable superficial weather-
ing in the enlarged joints and limestone residuum. The Brodie 
quarry facing the Wapsipinicon is a fair average for the dis-
trict. The following beds may be observed: 
1 . FEET. 
3. Limestone, yellO'W, shattered by the wea~her to coarse rhom-
bic chips tone ......................................... 9 
2. Limestone, hard, yellow, magnesiaI1, in heavy courses up to 
three feet thick, not laminated;· bedding planes quite even 
and regular, geodes up to six and eight inches in diameter 
, not un.cormmon ........................................ 6 
1. LimestoI1e, bluish weathering to buff; hard, ringIng, sub-
concho·idal fracture, in two layers, the lower being one 
foot and the upper two feet thick. Sparingly fossiliferous '3 
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BUCHANAN COUNTY. 
SAND AND GRAVEL. 
All the sand and gravel deposits of Buchanan county are 
those laid down at the time of the retreat of the Kansan: ice. 
These deposits were first studied and identified as a definite 
horizon by Professor Samuel Calvin, who worked in this region 
prior to 1897, and by him were given the name of the county. 
'rhe characterization of these beds and the theory of their 
origin, as given here, are taken from that author's reports on 
Buchanan* and Howard** counties. 
Characteristics of the Buchanan.-In the latitude of Buchan-
an county the disappearance of the Kansan ice was attend~d 
by strong currents of water flowing away from the ice margin . . 
These currents were loaded ,with glacial debris including frag-
ments ranging from fine silt to bowlders a foot or more in 
diameter. The course of the" currents was marked by depo.sits 
of sand and gravel more or less sQrted and stratified, and not" 
infrequently cross-bedded on an extensive scale. 
The Buchanan gravel presents two phases, an upland phase 
in which the materials are relatively coarse, and a valley phase 
composed largely of sand and fine gravel. Bawlders ranging 
to more than a foot in diameter are not uncommon in the up-
land deposits; pebbles more than . an inch in diameter would 
rank among the unusually large constituent fragments In the 
lowland phase. The upland gravels are distinguished by the 
presence of coarser and less perfectly assorted materials" 
Cobbl,es and bowlders of all sizes up to ten or twelve inches . 
in diameter are found' indifferently mixed with pebbles and fine 
sa~d, and many of the larger erratics show glacial planing and 
striation on one or more sides. While the gravels have all the 
characteristics of deposits made in flowing water it is certain 
that the planed and striated cobbles' have not been rolled or 
tran~orted very far. The valley graveis, on the other hand, 
are quite uniform as' to the size of the pebbles.. It is seldom 
that any of the materiai exceeds three-fourths of an inch in 
diameter. The usual size is about. half an inch, and the great 
.Iowa Geological Survey, Vol. VIII, p, ~03. 
"Opus cit, Vol. XIII, p. 23. . 
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body of the valley phase is compo!;!ed of well-rounded, polished, 
siliceous pebbles. Cr,oss-bedding is more common in the up-
lEmd than in the valley gravels. 
" 'One of the principal characteristics, of the Buchanan gravels 
is the distinct evidence of age. They are almost invariably much 
iron-stained, and decayed, the granites in particular being dis-
integrated so completely as to be readily crushed in the hands. 
'.r.his feature is more distinctly notieeable in the upland than in 
the valley phase, probably due to the fact that these were long 
exposed to the weather before the drift which now covers them 
was deposited. The valley gravels were covered ' soon after 
deposition' by a layer of silt, and the action of weathering 
agencies thus r etarded. 
FIG, 5-Buch a na;1 gra ve ls, Illinois Central Railway pit ' east of Independence, 
Bucha nan county , 
The type exposure of Buchanan gravel occurs at the gravel 
pit of the Illinois Central Railroad in the northwe'st quarter of 
~ection 32, Byron township. He!,e the deposit is about twenty , 
feet 'in thicklless. It consi'sts of stratified, often cross-bedded, 
sand and' gravel with many bowlders, six, eight, ten or twelve 
inches in diameter. A very large proportion of the bowlders 
show unabraded glacial-planed surfaces which would indicate 
that if they had been transported by current action for any 
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considerable distance they were not rolled, but prooably had 
been carried by floating ice . . In some parts of the pit the gravels 
are very ferruginous and weather stained. Many of the granite 
bowlders are comp'letely decayed and crumble to sand on the 
application of' very slight force. 
FIG. 6-An abandon ed pa rt of Illin ois Centra l g r ave l pit s h owin g Iowan bowlders, 
. east of Indep enden ce. 
There are a number of localities near Independence at which 
sands and gravels are found. Just north of the Illinois Central 
stock yards a bed of light yellow, rather fine gravel six feet 
thick is exposed along the river hank and this is shown to ex~ 
tend for some distance up the stream. Up Harter creek these 
gravels show in several 'natural exposures. They are all quite 
:fine, none of the material exceeding one-half inch in diameter. 
Within a mile, however, coarser material enters and bowld!'lrets 
up to six, eight and even twelve inches become common, with a 
large. number of pebbles of two to four inches in diameter. The 
gravels are discernible as far up the stream as this has any 
. valley, until ·it grades into the prairies of the uplands. They 
€:Nte:i:J.d in most cases up to the grass roots. , 
On the summit of a hill about a: mile east of Independence in 
section 2, townsliip 88 north, range IX -\vest, there is found a 
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capping of reddish yellow ferruginous gravels which are dflrker 
than those described above. This lower coarse bed is overlain 
by fine cross-bedded sands and above these is another coarser 
and darker layer. Above this are. tw-o feet of sandy Iowan till. 
This deposit extends across the road into section 36 of Wash-
ington township where it is being dug for various purposes. · 
The" State Road" running east from Independence across the 
co~ty and into Delaware, has been gravelled for several miles 
with this material and is an excellent highway. The roadbed 
is smooth and hard although a litHe dusty. These are the Bu-
chanan gravels which are so abundant in this and neighboring 
counties. They belong to the upland phase while those along 
Harter creek belong to the lowland or valley type. Similar 
deposits outcrop along the road to Quasqueton and show the 
same characteristics of oxidation, granitic decay and the like. 
In the west bank of Pine creek in sections 20 and 21, Liberty 
township, are coarse red gravels which show a thickness of . 
twenty feet. Pebbles two, four, or six inches in diameter and 
even larger are not uncommon. Above the gravels is a very 
fine yellow sand to the grass roots. Across the creek the bank 
is forty feet high, cut entirely in limestone. In the stream bed 
one mile west of Quasqueton is a fine bank of cross-bedded sands 
and gravels, some of the layers of which are somewhat more 
ferruginous and are partially cemented. The bed is revealed 
~ to ' a height of fifteen feet. A mile south of Quasqueton in sec-
tion 3, Cono township, is a long, well defined terrace of gravels 
of the rather fine valley type. It is set back from the stream 
and a wide, old flood plain ten feet high intervenes. A similar 
flood plain fifteen to twenty feet above the river occupies the 
northeast corner of section 33, Liberty township, and extends 
into section 28 . . It is built up of fine gravels, is very level and 
is bounded by old bluffs. In sections 29 and 30 of this township 
is a terrace which is now thirty-five feet high. It is covered 
with fine yellow gravels resting on a foundation of the brec-
ciated limestone which forms the bed rock of this region and 
is set back one-fourth of a mile from the river. In the south 
part of Independence this terrace is again evident, and is here 
capped with fine fresh sands probably of recent age. In places 
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these are not over four feet thick and cover coarse, dark red 
sands and gravels probably of Buchanan age. The upland 
gravels are seen in the south half of section 32, Liberty town-
ship, crowning the hilltops. They are coarse, bowldery and of 
the usual type. 
The road from Independence to Littleton on the north side of 
the river follows along a terrace of Buchanan gravels which 
are overlain by one or two feet of Iowan drift. This terrace is 
fr6m less than one-fourth mile to a mile back from the stream . 
and six to eight feet above the lower flood plain which in turn 
is about six feet above the stream. This flood plain is underlain 
by fine yellow river gravels which rest upon old, red, coarse 
gravels. 
Terraces similar to those on the north bank of the Wapsi-
pinicon border its southern bank also. A continuation of these 
terraces extends up the Little Wapsipinicon as far as the 'middle 
of section 32, Fairbank township. 
A little beyond Litt,leton, in the center of section 8, Perry 
township, ,is a pit in 'a hill of Buchanan gravel. This is a dark 
red, rather coarse deposit overlain by a thin veneer of Iowan 
till. Indications of gravel are also seen in the northeast quar-
ter of section 29, Fairbank township. , 
All along Otter creek ihe sands and gravels of the valley 
phase of the Buohanan gravels are much ,in evidence. Thus on 
ihe west line of'section 17, Wash~ngton township, the bank re-
veals a bed of coarse, red gravels thirty feet above the stream. 
At the bridge near the southwest corner of section 5 is a' twenty-
foot terrace of fine, clean, yellow sand without pebbles. The 
terrace borders the stream v~ry closely and leaves only a very 
narrow fl09d plain. It extends for some distance up-stream and 
back from the stream it merges into the Iowan plain. The same 
fine, yellow, unoxidized sands occur in a terrace ten to twelve 
feet high in the northwest quarter of section 33, Hazelton town-
ship. They bound the rather narrow flood plain and are marked 
very distinctly from it. The saml:l' terrace is seen again in the 
northeast quarter of section 21 and bears the same character-
istics.. The bank of a small creek on the north border of Hazel-
ton, where the road crosses, consists of sand and clay ten fee~ 
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high and capped by a foot of coarse gravel. Beyond the bridge 
the road follows Otter creek and the terrace here shows red sands · 
and gravels at the top. On both sides of the bridge over Otter 
creek in the center of section 4 are terraces with light yellow,: 
unoxidized, fine sands overlain by two feet of coarse red gravels 
with pebbles up to two inches in diameter. These extend 'up to 
the sod. These terraces follow up the creek beyond Oelwein, 
as described under the caption Fayette 'county, until they merge: 
with the Iowan plain. .. 
Along the uplands bordering Otter creek the coarser, more 
ferruginous upland gravels are abundant. Thus on the .side of 
a hill in the n~rthwest quarter of section 4, Washington town-
ship, is an e~posure in which pebbles up to two and three 
inohes in diameter are abundant. Only about 100 yards back 
from the bank of clean yellow sands in section .21 the road is 
cut through a bed of upland gravels of very coarse type. 
FIG. 7-Pit showing Buchanan gravel overlain by Iowan drift about two miles 
. west of Winthrop. Buchanan county. 
Banks of gravel are exposed along the east and west branches 
of Buffalo creek from the north county line to their junction 
and in places form terraces of considerable height. Many . of 
the deposits are rather coarse and well oxidized, while in places 
finer gravels underlie these. At the junction point of the two 
.' I 
, , 
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branches these terraces are well marked, are eight to ten feet 
high and in places' are set back .several hundred yards from the 
present ,stream. South of Winthrop the terraces continue in 
force. In section 6, Middlefield township, is a bank twelve feet , 
high made of rather coarse gravel whose surface grades into the 
level Iowan plain beyond. These gravels are fqund for miles 
bordering the creek valley. 
FIG. 8-A near view of the Winthrop gravel pit showing coarse material above 
stratified sands. This is a typical exposure of upland phase of the ·Buchanan 
gravels. . 
, At Jhe .point where the Maquoketa river enters the · county 
grav,el .appears in the banks and becomes quite abundant in the 
neighhorhood ' of Lamont. The te;races here are built up of 
• - j lj' • 
r:ather, fine, yellowish gravels. rising· ten , feet abov,e the stream. 
'J;4eY:~ flr,e. continued i~to ,Delaware co~nty to the ' east. ' ' 
. Upland gravels are common in this part of the county, as 
ihey are elsewhere. The hilltops' between Lamont and Aurora 
are ,capped with these deposits, often rather coarse, carrying 
cobblestones of four, ' six and eight inches diameter, rusty and 
weather'eq for ' ·t'he ,Ip.ost p~rt though one bed in the southeast 
quarter of the 'nort,heas,t quarter of section _10, Madison town-
ship, :wel~ up and aw;:t,y from _the stream, is made ,'Of fine" yellow 
gravel, quite like the valley · type. One of the best ~f these 
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upland beds lies about two miles west of Winthrop on the" State 
Road" and has been opened in the northwest corner of section 
3 of Liberty township. Here are several feet of ' fine yellow 
sands overlain by coarser ones. The old Illinois Central pit 
' immediately west of poris is the classic locality for the Bu-
chanan gravels but it has been abandoned for years. 
STONE. 
The Niagaran limestone occupies a triangular area in the 
north~ast one-third of the county. Outcrops appear along Otter 
creek in Hazelton township, and in Buffalo and Madison town-
ships. The usual type exposed is the coarse, granular dolomite. 
N ear Hazelton, in section 2 of Hazelton township, ' the coarse 
{lolomite passes beneath fine-grained nondolomitized limestone, 
varying in .color from light drab to blue. Small openings have 
been made in all of the above areas but little stone has been 
taken out. 
·FIG. 9-View in City quarry at Ind ependence showing effect of crushing in 'the 
Splrifer. p ennatus beds, upper part Qf brecciated zone. 
Beds belonging to the Devonian are found immediately be-
neath the mantle of drift over about two-thirds of the super-
ficial area of the county. The lowest Devonian beds -which 
;afford any quarry products, are represented by a rather soft, 
imperfectly bedded limestone, which, as a rule, yields readily 
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to weathering influences. It is very much shattered and jointed, 
and has been referr.ed to the Wapsipinicon stage of Norton. A 
number of small quarries have been 'opened in the beds in the 
vicinity of Independence. Along Pine creek in Liberty township;. 
and ' on ' sections 33 and 34 in Newton township, the equivalent 
beds are harder and 'generally better in quality. An average· 
section' for Independence is taken from a quarry located in the 
eastern edge of town and is as follows: 
FEET. 
3. Liinestone, yellowish, rather hard, rings wheIlJ struck with the 
hammer, in rather thin layers, and containing numerous 
corals, among which OystiphyUum americawum and Acer· 
vuZaria profunda are the most characteristic species.... .. 4 
2. ' Limestone, the Spiriter pennatus beds, showing the usual 
assemblage of fossil species, not definitely bedded, but inter-
sected by a great number of jOints. The phenomenon of 
, i 'slickensides" is developed on the joint faces on an ex-
teIllSive scale ..... . .. .. ...... .. .. ... .. .. . ..... .... ..... 8 
1. Limestone, the barren beds, 'lithologically like the S. pen-
natus beds above . . .. ;. .. .. .................. .. .. ..... . 10 
No.3 of this section is the lowest member of the Cedar Valley 
stage of the Iowa. Devonian. 
Similar sectIons may be observed along Pine creek and tq.e 
W apsipini~on' in · Liberty township. Also along Dry creek in 
Newton township. 
-
FIG. 10~O'Toole' 'quarry east · of Independence showing Cedar Valley limestone" 
. overlying the shattered beds of the Wapsipinicon. 
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The most important quarries have 'been opened in the Cedar 
Valley limestone. The stone is harder, resists weathering in-
fluences better and occurs 'in more regular 'beds than the Wap-
sipinicon. These beds, have been developed at Fairbank; ~eal' 
Littleton, Jesup, and Brandon, and near Quasqueton, where a 
small outlier of 'the Cedar Valley occurs some miles from the 
main body. The beds quarried are about the same at all of 
these places. 
At Fairbank a quarrY 'in the west side of the riv~r show.s the 
following beds: ' 
F EET. 
5. Very dark brown r esidual clay or geest ; a few inches to .. , . 1 
4. Limestone, in thin layers .......... . .... .... ... . . .... .. .. 4 
3. Limestone, fossiliferous . . ....... .. ..... . . . ... .. .. .. .. .... 1 
2. Limestone, yellowish, soft, evenly bedded, in layers, ranging 
up to six or eight inches in thickness. . . . . . . . . . . . . . . . . . . . {) 
1. Limestone, h eavy ,beds, not fossiliferous, exposed at base of 
qua11rY . ' ..... . . .. .... . ....... .... ... . ... .. . . .. . , . , . . . . .. 2-3 
Farther south more extensive sections are shown. At Little-
ton extensive ~atural sections aggregating seventy feet, may 
be seen both above andbi:ilow the dam. :ijere is one of the classic 
sections in the county, but it is of little economic importance. 
Only the uppermost beds have been quarried, two small quar-
ries ,having been opened north and northwest ef town on top 
of the bluffs. ~he beds worked consist of a yellow, earthy lime-
~tone, occurring in even layers varying from two to eight inch'es 
in thickness. Nearly 'twenty feet is exposed in the quarry, face. 
At , Jesup there are two quarries, one on each side qf tp'~ cor-
, rection line road, one-half mile southeast ofiown. ' The north 
quarry' shows the follo~ng section: '" 
JESU P SE CTION, 
FEET. ' 
6. Black loam . . ' ... .. . . . . .. .. ...... , .. , . .... .. .. . . ..... ... . . 1- 2 " 
5. Limestone, yello,w, broken and decayed, more or l ess ', dis, : 
t urbed . . . ' .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3 , 
t !'., 
4. Limestone, yellowish, not very fossiliferous, affords some 
good ' quarry stone . . . : ... .. ... .... ....... .. . .. ... . ... '. . . 5 
:>:, Limestone, soft, easily affected by :the 'weather: .. .. . :. : ... ' ', 2 • 
" 2. ' Lip1estone containing numer~us .str?ma~o'pQI:oids ,3J).d .. trp.~ . ' 
.. : ~O~,~IS .. ,:. Some}air ~uilding stoz:e ' .. . ... T . : . ; .... : : . . '. " " " : _ 6:.' 
;', J" , ~, ~.lI;neston:, ,fis,slle, .Wltb, feW fOS(:llls -: -_\ 1 •• ,. - - : -: •• "" ' , : .w-; " , •. '~~ , 
! 
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The strata dip slightly toward , the east and are somewhat. 
contorted. At the quarry south of the road the upper beds are 
worked and dip slightly to the south. The beds quar,r,ied at 
Quasqueton are very similar to those exposed at this point. 
Several small quarries have been opened along Lime creek 
in the vicinity of Brandon and for several miles to the northeast. 
Just south of Brandon near the north line of se6tlOn 04 the 
following section is exposed: 
BRANDON SECTION. 
• FEET. ' 
4. Limestone, soft, grading up into .yellow shale, which carries 
silicified brachiopod individuals .. . . .... ..... . . . ...... .. 8 
3. Coral reef consisting of Acervularia, . Favosites, Ptycho· 
phyllum and other corals ...... . ..... .. ..... ... ... ..... . 1 
2. Limestone, evenly bedded, ·with . few .'fossils or none .. ' . ... . '. 4 
1.' Limestone, regularly bedd-ed, and capable of being quarried, 
. in layers from two to six inches ' in thickness, the thinner 
beds serving well as flagging ... . . .. .. .. .. .. . . . .. .. .. .. .. 4 
I 
. :. ':. , I 
FIG. li.:......low.an ' bowlders in field : immediately . north. of Illinois ! Centra:1 1 gravel! 
• . . pit, east of .lnd,ependence. · 
.J .. • :; • '. '! 
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FIG. 12--':Group of Iowan bowl.ders southeast of Winthrop, Buchanan' county. 
While the Devonian is capable of supplying an indefinite 
amount of fairly good material suitable for road and concrete 
work, but little quarrying has been done, and that for local 
use only. 
FIG. 13-Iowan bowlders, mQstly granitoid and gneissoid, piled along fence on 
section 9, Fairbanks township, Buchanan county. The bowlders atTord ex-
cellent materia,l for crushed stone products. 
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, BUENA VISTA COUNTY. 
SAND AND GRAVEL. 
The sand and gravel deposits of Buena Vis'ta county, like 
those of the other counties-' along the border of the ' Wisconsin 
drift sheet, are of two kinds, outwash gravels; in this case oc-
curring as stream terraces, and beds in the mounds and hum-
mocks of the drift area. 
Stream Terraces.-Just as is the case in Olay and Oherokee 
counties the gravel terraces along Little Sioux river are of out-
standing prominence. The approach of the moraine at Gillett 
Grove in Olay county seems to hlwe added new material to that 
deposited in the river bed from sources farther north, and 
from this point southward high gravels appear at intervals 
capping jutting hills- of drift. They appear kamelike, but in 
Herdland township (Olay county), especially in sections 16, 21, 
22, 27, 34 and 33, and in section 4 of Lee township, Buena Vista, 
the bench is such on the east side 'of the river as to leave no 
question as to its being a remnant Qf a high terrace twenty-five 
to thirty-five , feet above water. Gravels are taken out in the 
road on the west side of section 4, Le~ township. These are 
in part very coarse and somewhat dirty, but good material is 
found in places. The low terrace which is continuous all along 
the river in Olay county persists at intervals here as it does 
, farther north. 
From Sioux .Rapids west there appears another series' of ter-
races now on one side (the concave side of the river curves), 
now on the other. The town of Siou~ ~apids is built ,on these 
terrace gravels. In sections 1 and 2, Barnes township, they 
are on the north side, failing where the river crooks into Olay 
county, and appearing again at Linn Grove. . , 
; At SiouX ' Rapids" and especially is it noticeable in sections 
1 and 2 of Barnes township, there are three terraces, the highest 
forty to' fifty feet above the river. Often these benches are 
-little else than drift, but vary from this through a bare veneer 
'or capping of gravel to vast beds of great ' de,pth. The latter 
is the ' case at Sioux. Rapids and again north of Linn Grove, 
where pits are opened along the roads in section 5. Fifteen to 
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eighteen feet are in view, varying from bowldery and coarse 
above, to fine clean gravel with depth . 
. At. Sioux Rapids the upper bench gravels are opened for city 
and .road use near the Minneapolis & St. Louis depot in . the 
,northeast part of town. Fifteen feet of gravel are insight here 
u.nder one and one-half feet of soil. The top two and a half 
feet .are iron-stainec., bowlders large, up to a foot or so in 
diameter. The granites are badly rotted. :Below this is bright, 
moderately yoarse gravel as a rule containing considerable 
amounts of fine brownish clayey matter throughout. There is 
very little clean sand in this bame This material is being used 
on the road to the northeast, the same being in excellent con-
dition for miles. 
. Brooke' creek heads in a long depression, mapped by Macbride 
as alluvium, but little else thau an old glacial pond with drift 
immediately below. Through northeast Elk township it is an 
erosively'active stream and has cut deeply into the drift. There 
are no gravels except gravelly drift. Through Brooke town-
ship it has channelled its way 100 feet or more as it approaches 
the Sioux. In section 36 and even in northeastern Elk town-
ship it begins to show signs of gravel and of a terrace. They 
are conspicuous in sections 35, 26 and 25 and become even more 
conspicuous down the stream. In the sections last mimed are 
two benches, one very largely gravel ten to fifteen feet above 
the water. This has been opened on a side branch in northeast 
section, 35. The gravel is good, and there are vast quantities 
of it. Here also thirty feet or so above water is ' a marked drift 
terrace, usually gravel or sand capped, which blends with the 
high terrace on the river. Grav~ls of this bench are seen' in 
the road between sections 25 and 36 of Brooke township. , 
' . Raccoon river meanders through a narrow , alluvial valley 
which narrows to zero where in southeast Grant township it hl:),s 
~ncised its way into ,hills 9f new drift. ,At the edge of Grant 
and Providence townships these , hills are sharp and" a good 
exposure ' is ~een ~lqng' the' river. Usually there is only, drift, 
bU,t ', some sorted materials ar,e present. There are pits in t'b,e 
road both east a:o,d west of the river on ,the south side of sE:l«ti,on 
36,' G~ant t'ownship. After breaking through a r~lIige of hills 
BUENA VISTA COUNTY 105 
~ , 
here the topography is milder to the union of Storm lake outlet 
southwest of Newell. Here again the Raccoori river ' has 'an 
alluvial valley. 
The outlet ' of Storm' lake is 'a considerable stream, and con-
tributes 'largely to the Raccoon. ' It winds its way through drift 
hills, and in places along its course has put down beds of impur'e 
gravel and, in its channel, sand, that are highly serviceable 
on roads and for other purposes locally. Such a gravel bed 
appears and is used tn southeast section 21, Providence toWnship. 
M ominal Deposits.-The margin of the Wis~0~8in drift sheet 
in Iowa, known as the Alt,amontmoraine, pa'sses through Buena 
Vista county in an' almost dUEl north and south direction. The 
moraine crosses the southern boundary of the county at ,the 
southeast corner of Hayes township, proceeds thence in an al-> 
most straight line to the northwest corner of Washington town-
ship, then follows the eastern boundary of Elk and B.rooke 
townships almost to the Little Sioux, and borders that, stream 
on the south side leaving the county again a few miles north-
east of Sioux Rapids. The relation of the river to the drift 
area as mapped by Macbride would seem to indicate that the 
former had been pushed from its course by the advance of the 
ice and forced to seek a new channel. . " 
In Buena Vista county the distinguishing characters of :the 
drift are far more distinet than is usual in this part of the 
state. Over the Wisconsin area ranges ' of low hummocks" are 
common, all being very gravelly drift with occasional masses 
of clean sand and gravel. The former affords fair road mate-
rial, the latter excellent, and both have been sought ,out and ', 
used quite generally on the highways. 
, In southeast 2, Barnes township, on a hilltop 120 feet above 
the water in Little Sioux is a pit from which clean, fine sand 
of excellent quality is obtained under a few feet of good fine-
grained gravel. ,It is near the top of an enormous mass O'f drift; 
and appears to be a local pocket and to h~ve no relation to' the ' 
river terraces. There are ' alsO' sand and 'gravel beds on a hilltop 
nO'rth of Sioux Rapids in section 1 of tbe above t6'wnsliip.- Serv- ' 
ice able gravels were alsO' observed in 'southwest 29; Ba.!nes tow'n-
ship, and 'nbrthwest 31 and southwest 1 of Scott township:.' ,Sand'" 
':' ::t ", 
, , 
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and fine ~rav'el from the latter pit are used in Rembrandt for 
all kinds of cement work. 
A notable chain of hillocks, often sharp and pointed, extends 
west from Rembrandt and then turns sharply south, continuing 
with spurs to the east, to Storm 'Lake. These are often very ' 
gravelly where dissected in roads, and frequently contain good 
gravel. , 
Northeastward from Storm Lake the country becomes 
knobby; not rugged but low round and elongated hills, always 
gravelly and sometimes exhibiting both gravel and sand. These 
hills ha';'e been opened in northwest 1, Hayes; southwest 20; 
Grant; anq south 14 and southwest 27, Washington ' township. 
Gravel from the latter two openings is now being hauled to 
Storm Lake. ' 
!J.1he eastern two-thir<;ls of the county is all Wisconsin drift. 
It is impossible to predict with any degree of accuracy the pres-
ence of gravel and sand in the knobs and hummocks of the Wis-
eonsin drift area. 
, Miscellaneous.-:-Within the area of the older (Kansan) drift 
in the western third of the county some deposits of sand and 
gravel have been found. Notable among these is a sharp knob 
four miles ' south of Alta, at the corner of sections 10, 11, 14 
and 15 of Maple Valley township. From this place much ma-
terial has been and is being taken. The top few feet here are 
didy and much iron-stained, with numerous granite bowlders 
so disintegrated th;:tt 'they cleave with the shovel or break even 
with the matrix, so sort are they. Below is firm gravel and 
,sand. This is dirty and not fit for cement work but is excellent ' 
for roads, to which latter the condltion of the north and south 
road here attests. There is no loess here; all is gravel to the 
J , 
very grass. 
South of the Little Maple , through Maple Valley township 
i,s a I!t.9,:e 01,' less cbnspicuous range of somewhat sharp-pointed 
, hi,lls leading on into Diamond township' in Cherokee county. 
,t ManY 'of 'these are so gravelly at the surface as to ' be unfit for 
·cu1tivat~o:b. 'and' they sometimes run into pock~ts of gravel and 
'. sand. ; Where see,n in road cuts they are a very gravelly yellow 
, ,till, especially notable at and south of Hanover in sections 19 
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and 20, and an especial' prominence ~ear the northeast corne"r 
of section 25 of Diamond, township, Cherokee county.. , 
The beaches at the east end of Storm 'l,ake furn~sh some ma-
terial .for building and concrete purposes in the town, A good 
qualitY 'of ~uilding sand, but somewhat dirty, is obtained here. 
BUTLER COUNTY. 
SAND AND -GRAVEL, 
As in several counties near. to , and adjoining Butler, the 
Buchanan gravels have' a wide distribution. Both phases (see 
report on Buchanan county) are extensively developed. All the 
larg~r streams and many-of their tributaries have wide valleys 
large~y filled with gravel, and deposits of the upland type are 
encountered . in road cuts and other shallow excavations practi-
cally everywhere. 
Valley Phase.-Along the three ' principal streams of the 
county-the Shell Rock, West Fork of Cedar river and Beaver 
creek-extensive valley trains are prominent, often to a depth 
of thirty feet or more. The larger tributaries of these streams 
have similar deposits on a smaller scale.' 
Valley trains of gravel appear along-Shell Rock river within 
its first mile in the county. Mr. P. H. : Green has a pit just 
north of the town of Greene and on the west bank of the river 
which shows the following section: 
FEET. 
Soil . _ ........ __ ...... . . _ . , , _ , , , , , , . ... , .. . : ... , : .... . . , .... lf2-1 
Gravel, CQarse . .... ... , ... ,., ., .. , ....... , .. .. .. ': '. , . . . . . . . . 2% 
' Gravel, fine and cross-bedded .... ........... . ......... ,....... 3. 
Gravel, coarse, crQss-bedded, and containing some fine sand... 7 
The terrace has , an area of about twenty acre's: ' Across tl}.e 
, river Mr. J_ W. Butler has ,a pit showing the fo.lJowing strata: 
FEE;r. 
Soil . . ... . .... ". , ...... .... ,., ..... .. ......... . . ... ' . ,.. ... . 2 
Molding sa~d . , ' , .. ' ....... . . , .... , , ... ......... . ...... : .. . , 3' 
Yellow clay ... . ........... .... . ' ... , . . . . . . . . . . . . . . . . . . . . . . .. 3-4 
Blue clay -. ' ..... : ; .. ' ...... ... .... : .... . ...... .. . . .. ' ... ' .. " .... 1-1% 
Gravel and sand, cross-bedded ............ ,.................. 24 
' . 
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.A, well close by did not reach the lower limit of the gravel 
at a depth of sixty-five feet. There are a few similar pits south-
east of Greene. 
A "gr,avel pit extensively used by the Chicago Gre~t Western 
Railway just northwest of Clarksville has been excavated to 
the depth of ten, or twelve feet below the soil, which here is 
about two feet thick. The lower six or eight feet are cross-
bedded, the grades running from a coarse sand to a coarse 
gravel containing pebbles and cobbles from two to five inches 
in diameter. In addition to pebbles of the )lsual kind there 
are iron nodules and numerous limestone fragments. 
The Illinois Central Railroad has a pit in section 23 of Wash-
ington' township wiliere an area of about five acres .has been 
excavated to water level, a depth of eight or ten feet. At 
present this pit supplies gravel for the manufacture of cement 
blocks. 
The following is a typical section for other pits along Beaver 
cr eek: ' 
FEET. 
Seil .... .. .... '. , . , .... , , ......... , .... . .... . ..... , .... , , , . . . l! 
Soil and gravel . ... .. .... .. ' .. ... .... " .... . ", ... "." .. ,. 1 
FiIlie sand and some fine gravel ... , .. """."" '. ' :' ." . ,. 1 
Fine gravel ., ..... . .. ,"' .. ..... , . . , . . . " ' .. , , , , , , , , . , .. , . . , 2 
Fine sand, some gravel .. . ....... ....... . . ........ . .... . ... 1 
Fine gravel, some sand . . .. .. .. . . ... . . ". : . .. . .. ,... .. .... .. 2 
The three lower members are usually cross-bedded and all 
are more or less iron-stained. 
Dry run, a tributary of the West Fork of the Cedar, has 
large deposits alo:qg its course, the following being a gener-
alized 'section : 
FEET. 
,Soil . ....... .. ... .. .... . ... .. .... ... .. ... . ,., . . .. .. .. , . . , .. .... 1-3 
Gravel, fine to coarse; some clay . . . . . . . . .. .. .. . ...... .. ,.. 2-3 
Sand, coarse to fine, some gravel . . . ................ . . .... . 
These· deposits '!laye smaller pebbles than river deposits and 
their area.will aggregate two tQ five acres per mile. 
. . .. 
/>0" '" ~ . '. 
Upland Phase.-Since these deposits wer.e ·superficial until 
covered by the Iowan drift or loess, they appear to be much older 
than contemporaneous deposits of the valley phase which were 
r 
,. 
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soon covered and in which, therefore, oxidation was greatly re-
tarded. 
The pit in section 30 -of - Pitts:fi~ld township belonging to Mr. , 
T. H. Ahrens is one of , the most important of this type in the 
county. The section is as follows: 
FEET. 
Soil, pebbly . . .... .... .. . . ....... .' .... . .. ....... . .. . . . . . . . . . . 1-2 
Gravel, coarse, some cobbles up to six inches in diameter, large 
and small pebbles in same stratum ...... .. .. .. . ......... 4-6 
Gravel, coarse, but finer than that above, stratified, a few inches 
very fine, with some sand ................ ..... . .. .. .... 2-3 
Gravel, coarse, but some fine with cobbles up to eight inches 
to bottom of pit .... . . .. ...... . ..... . . .. ........ . . . . .. .. 4 
The granite pebbles are often completely disintegrated, espe-
cially in the lower part. In places this pit is eighteen feet deep, 
and several acres will probably produce a good yield if opened. , 
A similar' deposit has been opened in section 9 of Madison 
township. 
Mr. William Hites has eight acres of gravel at the surface 
in section 15 of Ripley township. Other deposits are located, 
in section 36 of Jackson township, 27 of Fremont, section 1 of 
Bennezette, and in the vicinity of Allison. 
STONE. 
The Devonian is believed to immediately underlie the drift 
over nearly, if not all of the county. Stone crops appear along 
the principal streams at numerous points, especially along Shell 
Rock river and its immediate tributaries. Outcrops may be no-
ticed along the Illinois Oentral between Ackley and Austinville; 
along the North Western between Kesley and Dumont; along 
the Great Western between Dumont and Bristow; and from near 
Olarksville t.o Shell Rock and beyond. 
Between Dumont- and Bristow some'quarrying has been done. 
The stone may be seen in str~et crossings and -fOUndations in 
both Dumont and ' Bristow. The beds range from six' tp ten 
inohes in thickiJ.ess ' '~nd can be 'taken out" in almost ' any length 
and width'. All of the s'tone "is hard and compact ,and sp'l~lndfdly 
adapted' to ' ctushed storie ipurposes. The quarries" arenof lit' 
operation at present. 
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. Along Shell Rock river small openings appear in the bluff 
on the east side of the river and a small quarry is being oper-
ated about three and one-half miles northwest of Olarksville. 
The section exposed in the pit is as follows: 
FIG. 14-Schrader quarry, Clarksvi lle, Butler coun t y, showing the fiaggy, 
lithographic ' facies of the Cedar Valley. 
FEET. 
2. Soil and drift of variable thickness ... .. .. ....... ........ . 1-3 
\ 2. Limestone, yellow to br·own, magnesian to dolomitic, in thin 
layers, evenly bedded . . ......... ... . . ........... ....... 6 
1. Limestone, white to gray, hard, brittle, eyenly bedded, com-
pact to lithographic; certain of the layers show fossils in 
weathered surfaces but these are firmly bedded and do not 
show in fresh f.ractures, exposed .. . ... . .' ............ .. .. 7 
The beds exposed here are very sImilar to those which are 
.exposed at Marble Rock in Floyd county and correspond to the 
-two lower members in the section at that . place. Equivalent 
'beds are, however, somewhat thinner and the shaly p~rtings are 
rather more pronounced, perhaps due to more advanced weather-
ing. The breCciated layer 'near the 'top of the white 'limestone 
is equally as prominent as in the Marble Rock -section, Good 
:material is available in: the small quarries east of Olarksville. 
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The W. H. Moore quarry may be considered representative. A 
similar sequence may be made out in the openings near Greene. 
The Charles Matthews quarry is located in the northern part 
of the town of Greene east of the railroad. About twenty feet 
, of limestone somewhat variable texturally and structurally with 
occasional thin - shale and clay partings comprise the quarry 
section. The limestone beds are predominantly hard and com-
pact and well adapted for crushed stone purposes. The strip-
ping is light and several acres are easily available at this place. 
Southeast of Greene limestone outcrops continue, the stone' 
" is of gQod quality and considerable quantities are obtainable 
at small expense. Small quarries have been opened near SheU 
Rock. Both white limestone and the .dolomitic layers have been 
-qsed quite generally throughout the eastern portion of the-
county for foundation purposes and formerly for the walls 
of some of the less important buildings. Both, when properly 
selected, give good service and appear to be fairly durable. 
' The limestone has also been used for flagging; blocks six to-
ten inches in thickness and of almost any dimension~ in length 
and breadth can be obtained quite readily. The white lime- ' 
stone .throughout is very hard and compact and admirably 
adapted for crushed stone purposes. , The stone can be obtained' 
at several places without much stripping but as yet the industry 
can scarcely be said to have been started. ' 
CALHOUN COUNTY. 
SAND AND GRAVEL. 
The supplies of sand and gravel in Calhoun county are de-
rived from two sources; terraces along the streams, and pockets, 
in and cappingson the Wisconsin drift hills. 
Stream Terraces.-Raccoon river crosses the southwest corner 
of the county, cutting diagonally across Jackson township. A 
low gravel terrace, indistinct in places, entirely absent in others;;, 
Can be followed along its whole course within the county. A 
bend in thE) .river has exposed the, gravels at t~e bridge near 
the center of sectio:p , 25, Jackson township. ,'rhe gravels which , 
are ~xposed here are plaInly of two generations. ' The lower,. 
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the top of which is some ten feet above water, is so old that 
its pebbles have all broken down, and nothing is left but a deep 
red coarse sand. Resting ' on this old ' material and ' separated 
distinctly"from it are some 'six feet of fine, clean, sharp sand. 
Above the sand are a ' few inches of dirty gravel, . covered by a 
foot or so of alluvium. 
A few hundred yards 'north and east of -the bridge men-
tioned above is a small pit a short · distance bac~ from the 
road . . The material exposed is somewhat similar to that at 
the bridge, but has. a 'considerably larger proportion of gravel. 
On the north side of the river at least as far west as the junc-
tion of Lake creek the river "bottoms" will average from a 
quarter .to a half mile in width, and farmers along the river 
report finding gravel and sand practically all over it at depths 
varying fro~ eighteen inches to three or four feet. The river 
exposes the gravels in several places along its banks in sections 
25 and 26. An open pit in this low b€mch is located near the 
middle of section 36, on the west side of the river. 
Just west of the bridge over L~ke creek in east section 22, 
.T ackson township, is a smail open pit on the edge of this same 
bencn, in which there are exposed about six feet of somewhat 
coarse, iron-stained, water-laid gravel under one to two feet 
of alluvium. Many pebbles up to six or eight inches in diameter 
are to be found, but the large majority are not over three or 
four inches. . Probably six or eight acres are available. An 
opening of quite similar material may be seen at the corner 
of the roads in east section 21. The cover is deeper here, and 
. the available area is not to exceed one or two acres. 
Farther up the river the bench becomes less and less easy 
to ' follow, and seems to merge into the flood plain of the present 
stream in the vicinity of the Sac county line. Although the 
same ' or similar gravels and sands may be present they are 
. covered with alluvium so deeply that pits have not been opened. 
Lake and Prairie creeks have low terraces which have been 
opened in a few places. Near the crossroads at the east quarter-
corner of section 10, . Jackson township, the bench along the 
latter has been opened and a. considerable amount of the ma- ' 
terials. remo.ved.· ,This qpening shows very coarse, unassorted, 
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slightly iron-stained gravel under one to two feet of soil. The 
gravel is very coarse and dirty and would probably h~ve to be 
screened even for road purposes. The ben'ch here is only six to '. 
eight' feet above water in the .creek, and will' average perhaps 
a hundred yards wide for a quarter of a 'mile to the northeast. 
The same material shows along the creek south of the road 
and also west of the bridge at the south quarter-corner of sec-
tio~ 10 . . Another pit is now open in a piece of this same bench 
on . the east side of the river in west section 15, Jackson.· The 
material here differs . from 'that exposed hi section 10 in that 
it is much . finer throughout and cross-bedding is noticeable, 
whereas that in the latter plac~, as noted before, is coarse and 
unassorted. There are some five feet exposed; and perhaps' a 
total of two acres or so might prove available. 
FIG, 15-Gravel · pit near Lake City. Calhoun county, 
The supply of sand and gravel for 'the town. of Lake City 
comes from a pit on a bench, of Lake creek in the northern part 
8 i, 
" 
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of sectio.n 7, Calho.un to.wnship. Several acres o.f the material 
have been remo.ved and large quantities are still available. The 
pit sectio.n is: ' 
FEET. 
Ailuvium • .. ... .. , .. . .... . ... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-2 
Gravel, earthy, with some cobblestones ...... . . ... .. .. . ...... 2 
Sand and gravel, clean ....... .. ............... . . .. ...... ... 6 
This terrace co.ntinues intermittently do.wn the creek to. its 
junctio.n with Racco.o.n river. 
East , and no.rtheast o.f Lo.hrville a few stray remnants o.f a 
lo.w terrace alo.ng Cedar creek may be seen. Perhaps the mo.st 
pro.minent o.ne o.f these is that which the ro.ad cuts into. slightly 
near the so.uthwest co.rner o.f sectio.n 6, Reading to.wnship. The 
to.p o.f the bench here is abo.ut twelve feet abo.ve water. , Where 
the ro.ad cuts into. it there is expo.sed a fine to. medium gravel 
which is dirty and somewhat iro.n-stained. The pebbles are 
lime~tone, greensto.ne, granite, shale and so.me quartz, and so.me 
'o.f them run up to. three inches in diameter. There is an acre 
Dr so. ' o.f available materiai under o.ne and a half to. two. feet 
o.f co.ver. 
, Several small pieces o.f the same terrace mar be seen' near 
the fo.rks o.f ' Cedar creek in so.utheast sectio.n 31, Cedar to.wn-
,ship, and a small amo.unt o.f gravel has been remo.ved, fro.m o.ne 
o.f them o.n the so.uth side o.f the ro.ad just belo.w the fo.rk. Abo.ve 
the fo.rk the bench is no.t pro.minent alo.ng either stream and 
'while small pieces o.f it may be present it is quite certain that 
deposits suitable fo.r mo.re than lo.~al use will no.t be fo.und. 
Alo.ng Cedar creek fro.m .Lo.hrville to. its unio.n with Racco.o.n 
river in Greene co.unty there are no. gravels o.f any impo.rtance. 
I " 
The creek flo.ws thro.ugh a narro.w valley in Wisco.nsin drift 
Q,ills which beco.mes deeper and sharper do.wn the stream. No. 
"signs o.f the lo.w terrace abo.ve Lo.hrville are, to. be seen alo.ng 
this po.rtio.n o.f the creek. . The to.tal absence o.f gravel o.n the 
'. 'ro.ads in this po.rtio.n o.f the ·Co.unty presents 'a marked co.ntrast 
, "to. the co.nditio.n o.f the highways in o.ther parts o.f this a.nd o.ther 
co.unties within the Wisco.nsin drift area. 
. ' .. ,,;," 
d~ c Alo.ng Purg~to.ry ,creek there , is a iravel terrace which is 
not at all co.nspicuo.us but which may be seen in sectio.ns' 9 ,and 
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10 of Union' township. There are two pits' here which nave not 
been-recently worked but which indicate the presence of gravel. 
Upland'Deposits.-Calhoun county lies wholly within the area 
eovered by the Des Moines, lobe of the Wisconsin ice. The 
whole surface ,of this , drift area is thickly dotted with more o,r 
less, rounded knobs and ridges, kiH?wn to"the geologist as kames 
and eskers. ' Sometimes these hummocks are , composed entirely 
of sand and gravel; again these water-deposited materials form 
cappings on o'r pockets within the drift clays; and quite as often 
gravels are entirely a1;>sent. In Calhoun county gravel deposits 
of this nature are reported in practically every township. Those 
-occurring in section 3, Reading, section 24, Twin Lake, section 
11, Lake Creek and section 11;· Sherman townships may ,be cited , 
I as being representative of this type. No definite 'predictions as 
to the possibility of finding gravel in any particular place can, 
of cou:r;se, be made, but it is safe to say that a little careful pros-
pecting in the vicinity of highway 'and bridge improvements is 
likely to lead to discove.ries which may considerably reduce the 
cos't of materials for such work. " . 
Reworked Materials.--;-Sand and gravel beQ.s and bars are to 
be found in many of the streams of Calhoun county. Raccoon , 
river is particularly noteworthy in this respect, and many an-
other smaller stream will furnish quantities that are usable 
locally in a small way. These materials vary greatly in both 
quantity and quality, and are not to be depended upon for work 
of any size and importance. 
STONE. 
Imperfectly indurated beds belonging to the Oretaceous are 
known to outcrop along Lake creek, about one and one-half 
miles northwest of Lake City. Similar beds are reported to 
outcrop along North Raccoon' river in , the southwestern portion 
, of the county. Near the plant of the Lake City Brick and Tile 
Company:, the following section may be observed: 
, \ 
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5. Drift and wash 
4. Shale, somewhat fissile, grayish blue to dark blue, dries a 
FEET. 
10 
light gray-blue .. . : .... .. .. ..... . ................ . ... ... , 4 
3. Sandstone, friable, in three ledges of about equal thickn,ess; 
the lower ledge ferruginous and concretionary; the middle 
layer unindurated, -white; the to·p layer stained a variable 
yellow .. ...... . .. .. '............... . ... ... . ....... .. ... 2 
2. Shale, clayey, mixed, not laminated; variable ............ 7 
1. Sandstone, ferruginous and concretionary, exposed above bed 
of creek ....... . ...... .. ........ ..... . . . .............. : 5 
Only the concretionary portions of the sandstones are suffi~ 
cie~tly indurated for. structural purposes and none of the beds 
~xposed are suitable for crushed stone purposes wheI), viewed 
both quantitatively and qualitatively. 
, CARROLL COUNTY. 
SAND AND GRAVEL. 
The gravel and sand deposits of Carroll county, as is true 
with many another which lies upon or within the edge of the 
Wisconsin drift sheet, are of two main types, viz., gravel trains 
along the streams, and beds and pockets in the drift hills. The 
Altamont moraine, which bounds the area of this latest sheet of 
drift, crosses the county in a northwest-southeast direction a:p.d 
divides it diagonally into two almost equal parts, the surface 
to the east of the dividing line being Wisconsin and that to the 
,vest loess-covered Kansan. 
. Stream Terraces.-Terraces and plains of outwash materials 
fro~ the melting ice are .about as poorly developed in Carroll 
as in any county having a similar situation in regar<I to the 
moraine. With the exception of N o~th Raccoon river, some ten 
or twelve miles of whose course lies within the county and w,hich 
is terraced throughout practically all of its length from Sac 
county to where it joins' Des Moines river in Polk, th~re. are 
no ' gravel 'benches of any' particular prominence within the 
county. - . ' . 
In section 17 of Jasper township, a bout two miles southwest 
of Lanesboro, the Lanesboro Cement Tile Company is removing 
sand and gravel from. a bench on the north side of Raccoon 
I 
I 
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,river. Several feet of coarse gravel were removed over a tract 
twenty or twenty-five acres in extent by the Chicago Great West-
ern Railroad at the time ' its line was built some ten , or twelve 
years ago. ' The gravel grades to sand below which in turn rests 
on gravel. The present company uses a centrifugal pump and is 
working below the level of the water in the river. Beside what 
is used in the manufacture of cement drain tile, screened and 
washed sand and gravel is shipped throughout a wide territory, 
and 'is used for practically all purposes. The minimum thick-
ness of -the gravel as worked is given at twenty feet. 
This terrace continues on down the river to the county line 
and beyond. In most places.it is not prominent, since it rises 
'but a few feet above the narrow flood plain of the river. It iEl 
, ' 
covered by alluvium which varies in depth up to ten feet 01' 
more, and has a, width between the high bounding hills of drift 
of one-half to over a mile. Actual exposures of the gravel are 
very few, but almost without exception the ' farmers say that 
wells in the river bottoms are in gravel and sand. 
The conditions are practically the same from the Lanesboro 
pit to the north county line. Where the river has cut into the 
west bank at the bridge on the north line, of section 7, Jasper 
township, some six feet of sand grading downward into medium 
gravel are exposed. A distinct wet line shows its contact with 
the clay below, and Jt is also sharply defined from the four or 
five feet . of alluvium which overlies it. The bench is a half 
mile or so in width on the west side of the river at this point. 
Along the top of the bordering bluff on the east side of the 
river gravel ' and sand are exposed in seve~al places between 
the southwest corner of section 8, Jasper township, and the 
Calhoun county line. The top , of the bluff is flat, and has the ' 
appeaJ;anc~ , of a huge terrace. Beside the road at the south-
west corner of section 8, Jasper township, there is an open pit 
at the .top of the hill. The pit section shows about three feet , 
of soil covering, then coarse dirty sand with fine dirty gravel 
below: it, the latter grading downward into sand. , The depth , 
of coyer increases rapidly blitck from the edge. ,of the opening. 
A mile .fa;rther north, where th~ r:oad cuts into the" hill on' the 
south side of the southeast quarter of section 6, there are 
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about three feet of fine sand, somewhat dirty, resting ,upon 
the drift clay and covered with a yellowish ' s'oil which' is loess-
like in appearance. Again, on the' edge of the' same high bench 
along the road near the middle of the west side of section 5 
is an open pit from which sand and gravel are now being taken. 
This opening shows about eight feet of cross-bedded sand and 
fine gravel, somewhat dirty, and much ' iron-stained in places. 
The cover is up to three feet in thickriess. 
Along Purgatory creek there are to 'be seen at a few places 
what appear to be -remnants of a 'low bench, but which 'are not 
at all continuous or well defined. On the west side of the creek 
near the middle of section 25, Jasper township, there is a small 
pit in one of these. The top is about eighteen feet above water. 
The pit shows dirty gravel which is much iron-stained ' through-
out. There is only a small amount of it here, but sufficient to 
be useful locally. 
At the bridge 'over Purgatory creek in section 1 of Glidden 
township coarse, dirty, iron-stained gravel may be seen beside 
the ' road. About six feet or more of gravel are exposed and, 
seem to lie upon Dakota sandstone as mapped by Bain. The 
latter is exposed along the creek a few yards . south of the 
bridge. The surface is flat over an area of two or three acres 
on the east side of the creek. 
.Along Middle Raccoon river gravel trai ' s are developed to 
nowhere near the extent that might be expected of a stream 
bearing its relation to the ice margin. ' The river cuts through 
the moraine in section 26 of Pleasant Valley township and runs 
outside to se~tion 1 of Newton township. This portion of the 
valley seems to have been ponded by the ice and formed a 
temporary lake. While in this condition it was filled up with, 
gravel to a level sixteen feet above the present stream. Into 
this gravel the river has since cut until the old filling is now 
represented by remp.ants of a fringing terrace. At Coon Rap-
ids, where the drainage of the ice was turned' into the valley of 
the small stream from the west, a gravel terrace was formed, 
and the ' main part of the town . is located : o~ this terrac:e. 
Patches of ' the same terra~e can be fou.D:d along the river valley 
for some' miles south or town. The terrace at its upper end 
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rises fifty feet above the river, but to the south it declines until 
it eventually reaches the level of the flood plain. . Most of the 
pebbles of the gravel are hard and fresh, but some are decayed. 
Iron-stained streaks are not uncommon. A section taken on 
the north side of the railway pit at Coon Rapids showed the 
following beds: . 
FEET. 
4. Loam, brown to black, with a few scattered pebbles .. .. %-2% 
3. Gravel, stained, much .rotted material, sharply limited below 1 
2. Gravel, coarse, irregularly colored and bedded .......... 5 
1. Gravel, fine, worked farther south in the pit. ' .' .. . . . . .. . 1+ 
. The gravel shows east of the river, where the railway cut 
crosses the small side lobes of the bluffs. This soon gives 
place to the unassorted material of the bowlder clay, which 
contains much the- same pebbles a~ are common in the gravel. 
The bowlder clay, except where patches of gravel occur, 
forms the surface material throughout the northeastern portion 
of the county. 
In the vicinity of Carroll and on down the river to Pleasant 
Valley township gravel terraces are entirely absent. The river 
plain southeast of town is but a mud ·flat between bordering 
hills of Wisconsin drift, and even the bars in the stream are 
composed of mud: A drainage ditch some twelve to fifteen 
feet deep is now being dug to straighten the channel of the 
stream, and this excavation has revealed nothing but alluvial 
silts and clays. . 
Glacial Deposits.-All of the northeastern half of the county 
is covered with Wisconsin drift. The hills and ridges of this 
area are often composed largely of gravel, ofttimes containing 
water-laid materials as pockets and lenses . . A good e.xample 
of gravel deposits of this type is the pit on "Mount Moses," 
a huge esker· in section 13 of Carroll township, northwest of 
CarrolL Other pits have been opened in sections 18, 20 and 
30, Grant; sections 13 and ' 24, Glidden; sections 1, 12 and 24, 
Jasper townships', etc. In many places along Purgatory creek 
tributary rivulets and gullies have exposed sands in the bor-
dering: hills. This is particularly · noticeable in section 36 of 
Jasper township, on the east i;lide of the creek. The hills rise 
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some seventy-five to one hundred feet above the stream, and 
are deeply gullied. · Some of the hills are gravel capped; ' and 
some. of the gullies show gravel and sand under varying depths 
of drift. ' The materi,als vary from . coarse, rotten gravel to , 
fine sand, clean and white. : , . 
CASS COUNTY. 
SAND AND GRAVEL. 
Small amounts ' of sand and gravel are obtainable fr9m ter-
races along Nishnabotna river in the vicinity of Atlantic. The 
chief supply is obtained from a pit on the farm of J. O. Fudge,_ 
about a mile southwest of town. The pit is located on the bank 
of a creek near its junction with Nishnabotna river. The sand 
at the top is fine and interbanded with clay, and immediately ' 
underlies a covering of loess which varies 'in thickness from 
three to ten feet. The upper sand zone ranges from four to 
ten feet in depth, and rests directly upon a lower bed which 
is considerably coarser and occasionally carries clam shells' 
an.d bones. Th~ beds throughout are variable in thickness and 
(;ontinuity.. . . 
The sand from this pit has been used for more than a quar-
ter of a century. The pit was opened to furnish sand for the 
High School building, and later was also used in the Govern-
ment building. The waste is utilized by the city for crossings. 
East of town the Chicago, Rock Island & Pacific Railway at 
one time used considerable amounts of sand on its road bed. 
The pit from which this material was taken, and which is n,ow 
abandoned, was in a terrace about fifty feet above the Nish-
nabotna bottoms. North of Atlantic the principal terrace of 
the Nishnabotna appears to be some twenty-five to thirty feet 
above the flood plain, but is not deeply enough dissected to 
show the sands which probably are present. 
At Lewis and vicinity the bluffs are supported by ·· a 80ft 
friable ~andstone. About a mile southeast of town , a pit has 
been ope:p.ed, from which most of the sand used for building 
purposes is obtained. The bank show8 a ' vertical exposure of 
about thirty feet above the creek, a tributary of the Nishna-
botna from the east, and has no cover. ·Thesand ranges in. 
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color from almost white to 'various shades of yellow. and light 
brown. Certain ledges and spheroidal masses are slightly in-
durated, but on the whole. almost the entire section can be 
used. . It becomes more firmly cemented, however, toward the 
northeast. These beds belong to t.he Cretace~)Us. 
A large part of the sand used in the county is shipped from 
Commerce, on Raccoon river, or from Platte river in Nebraska. 
The latter is considered the better, and is retailed at about 
$2.00 · per ton as against $1.60 or thereabouts for the Raccoon 
-river product. The local material brings about $.75 per yard. 
STONE. 
Cass county is as a rule heavily covered with loess and' drift, 
and the indurated rocks appear at intervals only along the 
larger waterways in the southern part of the county. The 
Missouri · strata are known to be overlain in part with the 
Dakota sand.stones of' the Cretaceous. 
Stone was formerly taken out at the old Fox quarries on the 
south bank of · the West Nodaway in the southeast quarter of 
section 36, Noble township, and just across the road in section 
31 of Edna township. The beds in these quarries belong to the 
same horizon as those exposed near Grant and described under 
. Montgomery county, although no accurate correlations of in-
·dividual strata can be made. The following section is compiled 
in large part from the Geology of Montgomery County:'" 
13'. Soil and loess, heavy covering, 
12. Broken limestone, shales and residual clay .... ... . ... .. . 
11. Greenish shale, iron-stained ............ . . . . . ....... . .. . 
10. Limestone, light gray to buff, contains fossils; split by verti-
cal joints into large blocks; two ledges separated by thin 
band of ·shaly limestone, upper ledge, 2 feet 3 inches, lower 
1 foot 4 inches .... . .. . .... ' .. . .. .. ..... ....... .. .... , 
9. Calcareous shale, fossiliferous ... . . .. . ... ... . .. . . . . . .. .. . 
8. Limestone, subcrystalline, gray to brown:, in ledges f;-om 9 
to 14 inches; w;tLere exposed for only a few years, this stone 
is badly shattered and intervening shaly bands separate it 
, into many thin ledges . ... ... .. . .... ..... . .... . ... . . . . . .. . 
Sha;le" cal~areo1,ls . . .. ....... ..... ... . ...... . . . . . .. .... . . . 7. 
• f ,.' . " 
·E ... H . :·Lonsdale, Iowa Geo!. Survey , Vol. IV" PP: 393 and 435 
FEET. 
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'/3 
122 ROAD AND CONCRETE MATERIALS IN IOWA 
P'EET~ , 
6. Limestone, brownish, subcrystalline to dull . . . ..... . .... . 1'/1. 
5. Shale, in part gray, bituminous in lower PQrtion ... ... 1% 
4. Limestone,. dark gray, coarse textured . . .. . '. . . . . . . . . . . . . . . %, 
3. 'shale, buff to gray, fossiliferous ..... . .... .. . . . . . . .. . .. . 1
'
/. 
2. .shale, variegated, lower part carbonaceous, micaceous, and 
splits into conch<>idal fragments .... . . . . . .. ' . . . . .. . .. . . , , 2% 
1. Limestone. 
At the present time, no quarrying is' done at this point, and 
the lower members of the section, 6 to 1 inclusive, are largely 
.covered up. All of the limestone ledges were used in 'heavy 
masonry work, and blocks of nearly any desired dimensions 
were obtainable. The base of the section is approximately , 
twenty feet above the river. Coal blossom appears near water 
, level in the river. The location of these quarries is fav:orable 
for supplying stone to Adams, Cass and Montgomery counties 
but their development has been and will be hindered by lack of 
transportation facilities and by the heavy stripping r equired. 
Limestone and shale appear at a few points farther north 
along the West Nodaway and its branches, but always under 
heavy overburden. Near the southeast corner of section 20, 
Edna township, stone has been removed. The limestone beds ' 
appear also at points on Seven Mile creek, notably near Galion , 
in ' Bear Grove township. 
On East Nishnabotna river near Lewis, and on Turkey creek, 
its principal tributary from the east, the Missouri strata ap- , 
pear in places. Stone has been taken from the west bank of 
the river on the farm of George Roberts, southwest of the town. 
,At present, there is exposE;ld one foot of light gray limestone 
overlying eight to ten inches of yellow clay and soft, disin-
tegrated limestone. The lower bed is fossiliferous, and is ap-
proximately thirteen, feet ~bove water in the river. The ex-
posUlce is covered with 'drift and loess aggregating fifteen to 
twenty fee~~ 
Two miles north of Lewis on Turkey creek, in the northwest 
quarter of section 1, Cass ' township, ,ten inches of blue" hard, 
partially crystalline limeston~ outcrop in' a ravine a few hun-
,dred 'feet back from "Rockyford," where limestone was for-
merly quarried. In the northeast quarter of section 1, six feet 
I 
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of weathered limestone are in view in ravines leading into 
Turkey .creek, in places overlain with Oretaceous sandstone and 
plastic clays. ,Thr.oughout, all exposures in this part of the 
county are covered with. ten to sixty feet of superficial mate-
rials, .which r~nders utilization out of the question. 
Although but few exposures are known, the gravels, sand-
stones, and clays of the Nishnabotna substage of the Dakota 
probably occupy considerable areas in Cass county. The sand-
stone is, as a rule, friable and the grains are not sufficiently 
well cemented to make it of value for crushed stone purposes. 
Directly south of the town of Lewis in section 15 of Oass town-
ship, and to the east of the river, is an outcrop in which the 
sandstone is of a fairly firm texture and from which large 
amounts have been removed, to be used locally. It is composed 
largely of fine, even grains of sand, with occasional larger frag-
ments of limestone, partially cemented together with iron oxide. 
Small mica scales are scattered through it. While the stone 
is tender and requires careful handling on first exposure, it 
is said to 'harden very materially on drying, and with age. The 
sandstone breaks sOl;newhat irregularly, but as readily in one 
direction as in another. Eight to t:welve feet of the rock are 
exposed. So far as known, this is the only locality in the county 
where the .Dakota beds afford a quarry product'. 
CEDAR COUNTY. 
S AND AND GRAVEL. 
Sand deposits of economic importance are of two types,-
bar and bank deposits in and along the present streams, and 
subloessial. The first afford the principal supply. The Bu-
chanan gravels are known to be present in the county, but good 
outcrops are exeeedingly rare. Gravel deposits easily available 
and extensive enough to be. of commercial importance are not 
known in the county. 
STONE.* 
Oedar ranks among the first counties of the state in the value 
of the yeady ou~put of building sto:qe, a ' pre-eminence due 
·Professor N'orton's excellent write up on Building Stone In his report on ·the 
Geology of Cedar county has been r evised and· used almost In Its entirety. 
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-chiefly to the quarries at Cedar yalley. Formerly Lime Oity 
was an important producer, but at the present time, it con-
tributes bu,t .little to . swell the county total. Building stone of 
excellent quality is found widely distributed over the county, 
and while the small quarries which have been opened in almost 
every township do not greatly add to the large amount contrih- . 
uted by the Cedar Valley district, yet their value and convenience 
to the rural di;3t:dcts and neighboring towns is greater than 
mere statistics ,could show. There is hardly a section in the 
county'where a farmer or townsman can not get a load of cheap 
good stone within easy hauling distance. Thus in Pioneer town-
ship there are quarries at Peet's mill and elsewhere on Clear 
.creek; in Cedar township at Cedar BI~ff and two and one-half 
miles north of thl;\t village; in Gower township at Cedar Valley 
and Plato; in Center at several quarries south of Tipton; in 
Rochester along Rock cr,eek; in Iowa near Atalissa; in Sugar 
Creek at Lime City and a number of quarries :o.orth of that 
village ;' in Springfield southwest of Lowden; in Massilon along 
the Wapsipinicon" and in Dayton township near Clarence. 
N early all of the. building ston'e quarried in the county is fur~ 
nished by the Gower stag~ of the Sil1l,rian, the ' only exception 
being that of .the Devonian quarries in Iowa township near 
the Muscatin~ county iin,e. The gqod qualities of tb,e Anamosa 
phase of the Gower limestone have long been recognized and 
have frequently been set for.h in the reports on the counties 
of eastern Iowa. Its even and , smooth bedding, its uniform 
grain, its comparative softn~ss in working with saw and chisel 
'when fresh from the quarry, and its hardness when 'recementa-
tion 'has taken place on' drying, its obduracy to all chemical 
agencies of rock decay, and its resistance to frost, its pleasing 
color ' and the absence ,of any injurious minerals which might' 
weaken or strain the stone or impair its ease of working, all 
thes~ characteristics contribute to make the Anamosa one of the 
best building stones of the west. 
Bealer Quarries.---:-In value of output, and perfection and cost 
of machinery, these quarries are the most noteworthy in Iowa 
and are among the largest · of the Mississippi valley. They are 
located some six miles southwest of TiptO'n on the' right bank 
PLATE II-Main pit of Bealer quarry showing channelers In foreground. Ced'l.r Valley, Cedar county. 
The chief output of the quarry at present is crushed stone and quarry methods have changed very materially. 
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.of the Cedar. The village which has sprung. up about them is 
ealled Cedar Valley, and a spur connects· with the Cedar Rap-
ids-Clinton line of the Chicago, Rock Island & Pacific Railway, 
near Plato, about two miles northwest. The sequence of beds 
i~ as follows: ' 
BEA~ER'S QUARRY, CEDAR V ALLEY. 
FEET. 
9. Limestone, buff, magnesian, very softl Coggan stage.. .... 14 8. Limestone, w.eathe:cing into chipstone, in layers up to six 
inches ..... ... .... ..... .. .. . ........................... . 1lh 
7. Limestone, light gray, l'ough, massive, very vesicular .... 3 
6. Limestone, fragmental, argillaceous .... .... .. ....... . .... 1 
5. Seam of blue argillaceous' material extending for 180 feet 
along quarry face . ..... . .. .. . ..... . . .. ........... ..... .. Ot-2 
4. Limestone in thin spalls, hard, dense; "flinty" .......... 5lh 
3. Limestone, hard, rough, buff, crystalline, highly vesicular; 
with .m?uld.s of spire-bearing brachiopods, the spires often 
remalnlng In casts ....... .... ....... .. ....... : ........ . 
2. Limestone in layers from two· to eight inches, laminated ... . 
1. Limestone, light buff; granular-; lustre dull, homogeneous in 
grain, slightly vesicular, destitute of silica in any form, 
fracture even, soft when first quarried, rapidly hardening 
on drying, bedding pities horizontal, even and compara-
tively distant, laminated, joints distant, master joints run-
ning south-southeast. All quarried for building .stone, to-
5 
4 
gether with Nos. 2-8, Gower stage .... ..... ~. . . . . . . . . . . .. 94 
The quarries were opened nearly a third of a . century since 
by Mr. E. J. C. Bealer, who, as a practical bridge architect, saw 
the great value of the ~tone at this point for bridge piers and 
.all heavy mas'onry. The chief quarry now in operation was 
opened some years ago and no expense has been spared to equip ' 
it with modern and effective macbinery . . A le;ee costing $20,000 
bas been built along the riv.er front for protection against floods. 
Railways tracks in the quarries are 8'0.' built that the force of 
:gravitation is utilized to the utmost and no locomotive engines 
are required to make up the train of loaded cars wbich in busy 
:seasons is sent out daily. The stripping of the quarry, consist-
ing of twenty-five feet of soft silt known as loess, and less tban 
ten feet of pebbly glacial clay, is ' cheaply ' and expeditiously 
bandIed hydraulically by means of a high duty steam pump and 
:suitable pipes and hose. In quarrying tbe stone there are em- ' 
ployed one single and three double steam cbannellers and sev-
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eral steam drills. , The plant is well equipped with boilers' and 
engines of sufficient capacity to furnish an abundance of power 
to operate the cliannellers, drills, pumps, machine , shop equip- . 
ment, crusher plants and numerous derricks. A large machine 
::;hop, well equipped for repairing and rebuilding the tools and 
machinery of the plant completes the equipment. 
The output consists chie;fly of bridge stone of three grades. 
The proprietor contracts for completed bridge piers and has a 
large force employed in· their construction. ,Dtressed dimension 
done is cut in the yards and crushed stone, ripnip, rubble and 
curb stone are included in the products of the quarry: 
The quarries were opened in natural ledges fronting the river 
in the face ot the bluffs, rising about 120 fe.et above the . stream. 
These ledges have been quarried away over an area of several 
acres and on the platform thus formed an extensive pit has been . 
sunk to a depth of sixty feet below the level of water in the river, 
and another of like dimensions has recently been opened. The' 
lower ninety-four feet is used for bridge and dimension stone ~ 
the stone becoming of finer grain and better quality, it is said, 
with increasing depth, to the present quarry floor. Above tills 
lies a ledge twenty-two feet thick used only for riprap, rubble, 
railway ballast, and macadam, for which it is admirably 
adapted. It includes hard, fine-grained spalls, a four-foot layer 
of hard, highly vesicular, crystalline limestone, and four feet of 
laminated limestone in layers from two to eight inches thick. On 
this ledge rests a bed of about twelve feet of soft, earthy lime-
stone, called the Coggan, wholly worthless for any industrial 
purpose, and constituting a part of the stripping. 
The quarry stone belongs to the Gower stage of the Niagaran,. 
according to Norton.. It consists of laminated, lig?-t buff, gran- . 
ular, even bedded dolomite which withstands chemical decay and 
mechanical disintegration remarkably welL Open bedding 
planes 'are so few that they are found to be practically impervi-
tlUS, a fact markedly at variance with similar beds at Anainosa 
and Stone City in Jones county. The chemical compositi9n of 
the rock was found to be as follows : 
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BUILDING STONE QUARRY, LIME CITY. 
Calcium carb(}nate (CaCo.) . ........................... 55 .3 ' 
Magnesium carbonate (MgCO.) " . .. ....... . ...... .. ... .. .. . 43 ~ 0 
Ferric and aluminum oxides (Fe.O. and AbO, ) ...... ... . i.4 
Silica (SiO. ) ....... . . . . ................... : ... . . . . .. .. . 0.6 
100.3 
BUILDING S'l10INE, BEALER'S QUARRY, CEDAR VALLEY. 
Calcium carbona;te (CaCo.) •. .. : .... ... . ................ 56.4 
Magnesium carbonate (MgCO.) .... .. . ... .. .. .. ........ 42.6 
"Ferric and aluminum oxides (Fe.o. and AbO. ) .. . .... . 0.7 
Silica (SiO.) ... . . ................. ... .... . . ....... .. .- . . 0.4 
100.1 
The rock, however, is ~aminated throughout and may be split 
along these planes to layers one foot in thickness without diffi-
. culty, and in places to eight and nine inches.. On natural. out-
crops adjacent, long-weathered surfaces often show close .lines 
of lamination, but these are strongly coherent, beyond the usual 
in this formation, and. permit the quarrying .of permanently 
solid b~ocks of as great thickness as called for. The common 
size of the blocks " raise-d ' froin the lower part of the <i']arry i.s 
si,x and one-half feet long ~nd three and one-quarter feet wide 
and . thick, weighing each something more than four tons. 
In some or the outcrops of the Anamosa phase Of the Gower 
stage, there are found, especially toward the · summit, thin layers 
or laminre of a compact drab, fine-grained limestone, called by 
workmen "flint" on account of its hardness, brittleness, and 
fracture. Such seams are a direct injury; under the weather 
they break into small rhombic chipstone. Since their coefficient 
of expansion is different from that of the adjoining layers, they 
tend to form in time a horizontal cleavage of the block of w:hich 
·they form a part. At Bealer's quarry these seams are prac-
tically absent, and the stone free from thi$ element of weakness 
as well as of all deleterious accessories, can be strongly recom-
mended as of the highest durability. 
Of late years the demand for cut stone has diminished 'and a 
large-part of the output of the quarries is in the form of crushed 
rock. The proprietors . contract for concrete bridge work !is well 
a8' for masonry piers and foundations and for this work the rock 
9 
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from these quarries is excellently adapted . . The upper layers 
are blasted down and crushed and , the waste', from the.)ower 
quarry beds is brought up and sent through the same process 
and mixed with the other. The crusher 'used 'is Of the, Blake 
type and has a capacity of 200 yards' per day. 
Cedar Bluff.-Immediately above 'the bridge at this: village, Ii 
ledge of Anamosa stone has been quarried ' to s0ill.e extent for 
local supply. The face of the ledge is here sonie thirty-five 
feet. rr~ upper seven 'or eight-feet are weathered to 'thin sp:alls. 
In the" middle lies a stratum of seven feet of fine-grained, li~ht 
yello,w limestone of pure Anamosa type. Below thiS' the ~tone 
, ~hows an alternation of harder and softer larpinre" the hirder 
. being of finer grain and ;more brittle. The best building stones 
: a,re said to betaken from the bed of the river at 'the base of 
the .le,dge. " 
Below the village the same 'formation outcrops, 9n ~oth sides 
,of the river, in ledges up to fifty feet in height, showing the s~me 
granular lamina,ted limestone" horizontally bedded in even 
, courses, weathering in places to thin calcareous plates, but for 
the most part standing in undivided layers up to two feet in 
thickness. 
Along the banks of the Wapsipinicon north of Massilon are 
"bluffs of yellow, vesicular or granular' doloinite. So~e has 
been quarried for rough use, but it is not suitable for, quilding. 
,It seems rather soft for road work. ~he stone lies in heavy 
beds, eighteen to twenty-four inches thick in places, elsewhere 
' massive. Large quantities are available and might be obtained 
' without undue difficulty. 
" McL eod's Quarry, southwest quarter Of section 12, Spring: 
; field township.-On the left bank of the Wapsipinicon, less than 
one-half mile below Massilon, this quarry shows a face of 
twenty-five feet of vesicular, semic'rystalline limestone, the up-
per fifteen feet massive or obscurely bedded, the lower ten feet 
in rough layers from eighteen to thirty.inches thick, all buff 
in color, and sparingly fossiliferous. Just below the village on 
' the right bank of the stream, the same layers form 'a picturesque 
ledge about thirty feet high. 
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PLATE III-Quarry section showing irregularly bedded Gower limestone of Cedar 
county. 
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FIG. 16-Weathered· face of Miller quarry showing beds dipping to the north-
east. Lowden, Cedar county . 
. One of the largest quarries in· northeastern Cedar county is 
that of Mr. Claus Miller, located in the southwest quarter of 
section 4, Springfield township. Quite a deep opening has been 
made here and large amounts of stone have been removed.. The 
pit face shows at the top about six feet of thin slabs of yellow: 
stone which grades down into six to eight feet of gray, lamin-
ated, fine-grained, magnesian limestone. Below this is a heavy, 
buff vesicular ledge five feet thick, following which are ·twenty 
feet of evenly bedded, · yellowish stone in layers three to twelve 
inches in thickness. The latter weathers to a grayish color. The 
upper gray ledges resemble the upper beds of the . Champion 
quarry at Stone City. . 
. The quarry. .is equipped with a Cedar Rapids No.2 crusher 
which h~s a capacity' -of tl;rirty-five to forty tons per day. The 
beds dip steeply to . the northeast and the entire quarry floor is 
inclined in that direction, One wall is a massif in w.hich no 
bedding is apparent. 
I • 
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Frink's Quarry, northwest quarter of southeast quarter of ·sec-
tion 14, Dayton township.-The following section is here shown: 
FEET. 
4. Limestone. rough. in layers from one-half to one foot thick. 
weathered . • ... . . ..• ..... • ....... . ... .. . ............ . .. 4 
S. Limestone, in eight inch layers ............. ' . . . . . . . . . . . • • 2 
2. Limestone. exceedingly rough. crystallil:le. deeply pitted with 
rounded cavities up to five inches in diameter • . . :.. .. . . 2 
1. Tq creek level. not exposed .. .. .. .... .. . . . . . .... . ..... .. . 13 
The layerf{·here form a gentle syncline dipping 2° north at the 
south'end alrld 6° south at the' north end. 
• J I~ f • • 
' Burroug'~'S Quarry, southwest quarter of section 22, township 
80 north, range III west.-The Gower is .here quarried on a. 
small scale on the left bank of Rock run. For eight feet above 
th~. creek, a 'very fair granular building stone lies in layers from ' 
seven to eighteen inches thick, 'weathering .superficially to spalls I 
two tO,four inches thick. The dip to the southeast is perceptible . . ! 
.An adjaceI).t ledge reaching a .height of twenty feet above water j: 
level is . co~posed of laminated limestone, hard, gray and crys- j 
talline. A'few rods away an old ·pot kiln attests the possibilities I 
of the stone as a lime maker. Here a layer identical' with No.4 '! 
of 'Whann's quarry is found above the 'limerock. Across the 
cre.ek and down the stream on the same farm, about fifty fee't of 
this hard, crystalline, laminated limestone is displayed in over-
hanging ledges and hillside outcrops: Toward the base the rock 
weathers to thin spalls, but above the lamime are coherent and 
the cliff breaks down in immense blocks. About fifteen feet 
above the limestone a few fragments of yellow sandstone were 
seen in a shallow ravine, but no distinct outcrop was found. All 
the limestone ill this section resembles the Anamosa stone in 
its lamination and in its horizontal or nearly horizontal bedding. 
Nowhere is it disturbed, tilted, or conglomeratic, as is, so com-
monly the case with the LeClaire. And yet in their hardness, 
color, and crystalline texture, these beds on Rocky run are dis-
tinctly of the LeClaire type. 
Wallick's Quarry, east half of .section 16, Linn township.-
Two and one-half miles north of Cedar:Bluff the Anamosa phase · 
is quarried for local uses. The rock rises to the surface in the 
low hills, so that no stripping, except of weathered spalls, is . 
necessary. The rock is of the ordinary pbase of the finely lam~ 
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' inated, fine-grained, light buff building stone of the Gower. It is 
in thin layers, dipping 11° SE., and shows a face of twenty feet. 
Hecht's Quarry, hqrtheast quarter of northeast quarter of 
section 14, Dayton towpship.-:-The following section is seen at 
Hecht's quarry: ' . '. 
FEET. 
3. Limestone, spalls, irregularly sh!l!ped chipstone, bufr; l"esem-
bUng conglomerate of harder centres with matrix of lime-
stone meal ............................ . .... .. . : . ... .. . . 4 
2. Limestone, rough, semicrystalline, cores gray, weathering to' 
buff . . ....... . .. . . . ... .. . .. ... . .. . ... ... . .... .. .. . . .. , . . . . . 1 
1. Limestone, for the most part evenJy bedded, buff or gray, 
thickness of layers from above downward in inches: 8, 18,' 
10, 15, 19, 24, 12, 18, 18. At west end dip .of 3° W.; in 
center slightly S.; at east end a perceptible dip SW .... ,. 11"1. 
Cary's Quarry, southw.est quarter of section 13; township 80 
north, range III west.-About two and three-fourths miles 
southwest of Tipton, two quarries have been opened on Rock 
ereek. Mr. M. C. Cary here. qua:rries a face of fifteen feet in 
layers mostly of the thickness of flagging, but some reaching 
nine inches. At the west end of the quarry, .the stone is hard 
and crystalline, of the LeClaire phase, in layers six inches thick 
and upward and dipping 12° SSE. Two rods east this has passed 
into the Anamosa phase, but slightly harder and more crystal-
line than typical, dipping 3° E., the juncture being now con-
cealed. 
Twenty~five rods southwest of this section a small quarry has 
been open.ed showing a mound of hard limerock at the north end, 
and, the juncture again being obscured, at the south Anamosa 
stone,some layers being soft and granular, and others harder 
and more compact. The layers here run from one and two in0hes 
to nine and twelve, and dip from 30° WNW. to 38° NNW. 
Whann's Quarry, northeast quarter of northwest quarter of 
section 14, township 80 north, range III ,west : ' 
FEET. 
5. Limestone, light buff, hard, 'fine-grained, lustre earthy, re: 
sembles Bertram beds of Linn county ............... . . . . . '2 
4. Limestone, 1buff, softer, with numerous branching vertical 
tubes one to two mm. in diameter .. .. ....... . • ... .. . . . . . 1 
3. Limestone, hard, g~ay; orystalline . .. . . '. . . . . . . . . . . . . . . . . . . . PI. 
2.. Limestone, buff, more or less vesicular, in layers from 8 ito 
30 inches thick, with b~nds . of'.harder crystalline gray .rock .. 5 
1. Limestone in layers as above, buff, gr.anular, laminated. .. . 6% 
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The dip here is a gentle one to the sout~west. A fe:wrods up 
stream the ledge is seen to, f~rm a low syncline. 
Beds of Devonian age cover a large triangular area over the 
southwest fourth of the county and num~rous outcrops are to be 
seen along Cedar river and its more importa~~ tributaries, 
.' Rock and Sugar creeks, often showing the Niagaran beds below. 
. Notwitbfttanding the availability and l~rge areal distribution of 
these beds they are overshadowed in. importance by the Ni- · 
agaran and are of lQcal importance only .. ' The only: producer~ 
are small quarries on the west bank of the Cedar in Iowa town-
ship near the Muscatine ' county line. 'The qua'rry section is 
given , below. . 
FEET. 
4. Limestone, hard, compact; gray and buff, mottled, in fayers 
from 2 to 4 inches thick, overlain with red geest... . .. .. 1% 
. 3. Limestone, shaly, yellow .. . ... . . .... . . . ... ........ ... ..... % 
2. LimeSitone, yellowish dra:b, splitting into irr.egular layers, 
from 2 to 6 inches thick ...... . . . .. . . . .. ~ . . .. . . , ... . ...... 3 
1. 'Limestone, tough, ' hard, gray, evenly. bedded, resistant · to 
weathering, in two or three layers. . . . ..... ... .. .. .. . . . . . . 3% 
About thirty-five feet above ' the base of the hill layers of a 
comparatively barren limestone have ' been opened up. In the 
five feet here exposed 'no fragments large . enough to identify 
were found. The stone is ~.ellow, breaking up into chipstone. 
CERRO GORDO COUNTY. 
SAND AND GKA VEL. 
The Wisconsin drift covers rather more than the western tier 
of ·townships and for the most part the entire .belt IS decidedly 
morainal in chara.cter. The leading streams of the county head 
in the Wisconsin drift area .and as a rule are margined with im-
portant terraces. The gravel terraces along Lime creek anq. its 
immediate tributaries are well deseribed in Professor Calvin's 
report on the Geology' of Cerro · Gordo county'*' o . The description 
is given herewith. 
Within the morainic belt, in .Grant township, th~ course of 
Lime creek is very tortuous, since of necessity it winds back and 
forth to avoid the lawless.ly ·disposed knobs and hms of drift. In 
>Iowa GeQl ,ogica l Survey, Vol. VII, p. 1 37'. 
• 
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this ,region the channel is new, dating only from ·the retreat ,9f 
the Wisconsin ice. :It now . occupies a mere shallow .trough· ,in 
loose' glacial detritus, · showing· only a:p. inconsiderable amount I ~f 
erosion • since t~e stream began work upon it. There ', is here 
properly no river valley, nor are thel'e ·any .tributary streams 
with definitely marked channels. .The drainage waters : from 
adjacent lands find their way into Lime creek sometimes by very 
, roundabout 'courses, along broad; ·flat-bottomed swales, or 
through reedy, ill-drained marshes. 
In the Iowan dri±:t area, however, Lime ·creek follows a pre-
glacial valley that was originally in 'places .two or ,three miles in 
width. 'In ' depth the valley varies from twenty to seventy feet. 
It's history is well -recorded·in the western part of Lime -Creek 
t6wnship~ Here the present ~tream flows in' a small, shallow and 
narrow channel near the ·southern. niar:gin of the valley. The 
. south bank of the stream rises abruptly to a height of thirty or 
forty feet. On the north side a plain with gentle slope begins 
'near ,the level of the water and' edends back to · a terrace · that 
is eight',or ten feet-in height. At the summit of the terrace there 
-begins another plain ' that may 'b,e ' two . miles 'or more in .width 
and is terminated 'on the nbrth by ail irregular line of low hills. 
The history seems to have been as follows: The preglacial val-
ley had ·3, width reaching ,from the , soutli . bank ·of the,,"present 
'stream to the . line 'of hills which form the northern border of 
the second plain noted above. The ,·sub-Aftonian · (Nebraskan), . 
drift; if it were ever deposited in this region, can not. be' differ-
entiatea. from ' the Kansan, but it is certain ,that at ,the ' close of 
the Kansan stage : the I 019, v,alley ·was ' only . partially filled-with 
' detritus, and :an important drainage ' stream ' of the : subsequ'ent 
. interglacial stage followed the ' old I depression --and in . part re-
'excavated the 'valley. At·the .beginning of the I'()wan , st~g'€ the 
re~'excavation ' was' far ' from ccmiplete; its ' amount · beitrg .repre-
sented by· the 'space :between .the south ,wall-. of ,the valley land the 
first terraCe north Of the 'present stream. ' illhe · Iowan glaciers 
: 'deposlt'ed."dnly ' a (very' thib: sheet' · of ·dFift · :over'lthis I regi(!)n ; but 
they . carried : 'numerous bowld~rs that·, are ' scattered over i the 
'who'le··s'urfaceof .. highlands iand'lower 'plains; r ' The plain ·between 
the teri"ace and the:channel;' and~risihg 'only a :±'ew feet ·above ,the 
.. 
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lev:~l of the water, is thickly strewn with large Iowan bow.lders 
that have not been disturbed since they were deposited at t.l:).e 
lev'el at which they now lie. The present channel is- a shallow 
trough cut in the Iowan drift of this lower plain" and represents 
the inconsiderable amount of erosion since the withdrawal of 
the Iowan ice. 
The stage of the Buchanan gravels is represented by extensive 
gravel deposits in the valley of Lime creek, and by similar de-
posits along Blake creek and other tributaries. The main bodies 
of these gravels were deposited in the 'partly filled preglacial 
valley of Lime creek. They underlie a large area on 'the north 
side of the stream in Lime Creek imd Lincoln townships, occupy-
ing the level space south of the highlands which mark the bound-
ary of the preglacial valley. Good exposures are seen at va-
rious points north . of the road. near Lincoln mills, in section i5 
of Lincoln township; in section 10 of the same township there is 
8 pit, worked for road material, that shows above gravel a thin 
sheet of Iowan till with characteristic granite bowlders. Wells 
and other excavations reveal underlying gravel throughout the 
whole plain south of the highlands already noted: Blake creek 
in Lime Creek township has cut its valley through the thin sheet 
of Iowan till and exposed the same gravels at variou~ points, 
good outcrops occurring north of the center of section 16. T,he 
higher ground on either side of the shallow valley is, in places,. 
thickly strewn with Iowan bowlders. 
A rather . sandy phase. of the gravels was formerly worked 
extensively for ballast by the Chicago, Milwaukee & St. Paul 
Railway, and at the present time is being developed by the 
Mason City Sand Company, in the southwest quarter of section 
2 of Mason township. There are exposures in the northern part 
of Mason City on' the west side of Lime creek, and from one of 
these, located near the gteenhouse, workmen some· time ago ob-
tained the horn of a reindeer. The gravel in the northern part 
of the city is rather coarse but just east of the city the material 
is much finer, and the beds have been worked for building sand. 
The sand, however, contains ~ore or less gravel; 'and near the 
base of the deposit there are many large slabs and fragments 
of limestone. Gravel beds of varying degrees of fineness are 
" 
I, 
, I 
t I 
i 
Plate IV-Pit and P lant of Mason City Sand Company, Mason City, Iowa, showing dipper so mounted that it is used for stripping, loading 
c.ars at pit and transferring gravel from cars to screening plant. . 
PLATE V-Pit of the ·Mason City Sand Company, showing · screening plants in the distance and worked-over l and · ("Bad Lands") 
in the foreground. Mason City. . 
.. 
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distributed along the valley of Lime creek throughout its whole 
extent in Cerro Gordo county. The old pre-Kansan valley, only 
partially filled with drift, seems to have carried torrents of 
water from the melting Kansan ice. The torrents were loaded 
with gravel and sand, and doubtless with finer materiai, and 
the coarser fragments were deposited to form the gravel beds 
above described. After the Kansan ice had retreated beyond the 
limits of the drainage area tributary to this valley, when the 
stream had shrunk to the dimensions required to carry off the 
normal precipitation and when the current was no longer loaded, 
erosion attacked the gravel beds and re-excavated a portion of 
the valley: 
Shell Rock river bears every evidence of youth and has ac-
cumulated but litt,le sand or gra~el. Terraces are of but slight 
development or are entirely wanting. 
Eskers and Valley Trains.-The Altamont moraine covers a 
large portion of the western tier of townships. The hills and 
bosses, many of which are gravel-bearing, that charaCterize the 
moraine become less pronounced in the southern and southwest-
ern part of Grimes township. Indeed in the southwestern part of 
this township, the hills fade into the level, characterless topog-
raphy ~culiar to the central areas of Wisconsin drift. In this 
level region, parts of which aTe still very marshy, are the initial 
branches of the south fork of Beave.r Dam creek which, flowing 
southeast, finally em~rg,es upon the ' area of Iowan drift. The 
valley of this creek seems to have been the chief outlet in Cerro 
Gordo ' county for the waters resulting from melting of the 
Wisconsin ice. Aecordingly, near Thornton, about half a mile 
southwest of the village, there is a well defined esker in the 
form of a long ridge of gravel resting on Wisconsin drift. 
This gravel, as might be inferred from its origin. eontains a 
large proportion' of limestone pebbles. The ridge, which is 
three-fourths o'f a mile in length, trends a few degrees south 
of east.. It is not quite parallel to the present drainage. The 
course of the g~acial stream to which it owes its origin was 
determined by conditions that determined the position and 
course of the modern streams. 
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'In the 'neighborhood of Thornton the streams flow over beds 
of the same kind of gravel found in 'theesker. A heavy accumu-
lation occurs below the village near the point , 'where two 
branches flow together. Trains of gravel follow the creek valley 
~eyond the limit of the moraine, ,well out into the region of 
Iowan drift. The last gravel beds of this ' age in Cerro Gordo 
county occur along the south line of section 36, Pleasant Valley 
township, where the stream passes into Frailklin county. 
SwN E, 
Beds of Devonian age are believed to o~cur immediat~ly be-
neath the drift over the entire county, with the exception of a 
triangular area in the southwest corner. Two distinct sub-
stages may be readily recogni~ed, the lower. beds, which are 
prevailingly calcareous or dolomit~c and highly,indu'rated, often 
::5ubcrystalline, and an upper series which is made of shales 
and marls with occasional indurated ledges. The ·:first belongs 
to the Cedar Valley stage of the Devonian, of which the upper 
portion only is represented in the county, while the latter be-
longs to the Lime Creek shales of the Upper Devonian series. 
The principal outcrops of the Cedar Valley limestones occu.r 
along Lime creek and Shell Rock river and their immediate 
tributaries. All of the quarries in the county which are of more 
than local significance are , developed in this stage. From an 
economic standpoint the Cedar Valley beds may be separated 
into four groups more or less readily recognized. The sequence 
is as follows,from top downwards: 
4, Limestone, exceedingly variaJble in texture, structure, and 
composition, ranging from a granular, subcrystalline dolo-
mite, ,through magnesian limestone and argillaceous lime-
stone, to pure limestone, The beds thicken and thin out in 
short distances, In places lamellar stromatoporoids are 
FEET, 
present in. ' lower beds " " . . " . . ' ,'" , , , , , , , , , '., ' , , , , , 2,5+ 
3, Limestone, a well-marked r eef of 'nodular or ' spheroidal 
Stromatoporas, characteristically developed in sections in ' . ' ' 
and aboUJt MasoI). City , ' ,',' , , , , , , , , , ,, ' : ,' , , '. ' , .. , , , , " . , . , .8-10 
2, Limestone, white to light gray, hard and compact, brittle; 
. breaks with a conchoidal fracture, evenly : bedded, 'non- , ' , 
fossiliferous; in layers up to two feet.in thickness, about. , 15 
1. 'Dolomite, brown,' subcrystalline, granulitr,'; 'genenillY 1n- reg- . 
ular beds and but slightly porous ,or vesiculan; , thicknes§ of , 
individual layers and 'aggregate thickness variable. Earthy 
to calcareous and variable in composition below", . , , , , ,. 20+ 
..... 
o 
.PLATE VI-Kuppinger quarry. Mason City. Cerro Gordo county. showin.g the dolomite below. compact white limestone in the 
middle and the Stromatopora near the top of the section; an average section for the district. 
o 
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Numbers 1 and 2 afford all the stone used for dimension pur-
poses. Number 3 is used for lime and is suitable. for .crushed 
stone. The principal quarries are located in the vicinity of 
Mason City. 
The Kuppinger quarry, located on the ea~t bank of Lime 
creek, between the bridge and the mill dam, in the northeastern 
part o~ Mason City, gives the following section: 
THE KUPP.INGER QUARRY. 
. , FEET. 
1. Residual clay and, drift .. . ... .......... .... . .. " . . . . . . . . 4 
6. Somewhat regularly bedded stromatoporoid l~mesto.ne .... 3' 
5. Reef o.f stromatoporoids consisting largely of spheroidal 
coralla with co.n.centric, laminated structure; so.me of the 
coralla are more than a foot in diameter. Wea.thers into 
spherotdal masses. Bedding obscure . .. ... . . ·. .. . . ... .... 5 
4. White or grayish; fine-grained limestone, breaking with 
cQnch6idai fracture, very compact; ledges ranging from a 
few inches to more than t wo. feet in thickness. No. traces 
of fossils, or traces f·ew and very obscure ... . ... .. ...... : 14 
3. :Bluish limestone, flexuous and unevenly bedded ... .... . .. 2 
2. Hard, crystalline, grayish dolo.mite, w1th occasional streaks 
of brown and red. In weathered portion.s of this member, 
the crysta:ls of dolomite are in places very loosely cemented 
and the rock has the appearance of a friaJble sandstQne . 
. Some beds are vesicular, owing Ito the so·lution· and removal 
Qf fo ssils. The cavities, however, are lined with crystals to 
such an extent as to Qbliterate all evidence of generic or 
specific character:s. Ledges varying from 6 to 36 inches in 
thickness ..... ; ....... . ............ . .. . ........ . .. .. . ... 8 
1. From floor of quarry to leve,l of stream, covered with talus . . 2 
. The bluff slopes some fifteen feet higher than the quarry 
face, and is apparently supported by indurated rock. The 
. lamellar stromatoporoids appear in detached blocks. Numbers 
2 and· 4 are the beds most prized for structural purposes. · At 
the present time, the quarry is worked only intermittently, arid 
then in a small way. But little labor . saving machinery bas 
been installed. 
Openings have been made in the bluff up stream from the 
Kuppinger quarry, but no new beds are exposed. The beds ex-
posed in the quarry of the Mason City Lime and Cement Com-
. pany are essentially a repetition of the above., 
At Parker's Mill on Willow creek, the 'following :natural sec-
tion is exposed: 
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PARKER'S ' MILL SECTION. 
FEET. 
6. , Strpmatopora reell, equivaieilit of N9-. 5- 'of the KUJ}Pinger 
quarry .. .. . .. ....... ..... ......... ....... ........ .. . .. 4 , 
5. White limestone, somewhat sp'lit up by weathering. . . . . . . . 14 
4. Evenly bedlded dolomite, in. ledges varying from 3, t() ' 30 
inches in thickness . ..................... . ........... .. 12 
3. Impure dolomite, breaking irregularly by exposure to weath- ' 
er, and containing many c,avities lined with crystals of 
calcite ... ... ....... . . ... ............ .. ................ . 272 
2. -CruIlllbling; calcareous, granular bed, light gray in color, 
with man,y nodular and branching stromatopores, some 
favosites and beautiful coralla of Pachyphy'llum wooomani 1 
1. Argillaceous limestone, dark drab in color, homogeneous, but 
breaking lip on exposure to frost. ......... . .......... : . . 2 
Numbers 1, 2 and 3 appear to be lower in the series' than 1 
in the Kuppinger quarry. 
I Several companies have opened quarries ' north of the city. 
Among others are the Belden Stone Oompany, the Mason Oity 
Quarry Oompany, and the Mason Oity Stone 09mpany. The 
last named company has sold out to the Northwestern States 
Portland Oement Oompany. . 
The sequence , of beds expo~ed in the quarries of the Belden 
Stone Oompany IS given in the following section. These quar-
ries are located in the southeast quarter of the northwest quar-
ter of sectJon 27, Lime Oreek township. 
BELDEN STONE COMPANY 'SECTION. 
FEET. 
7. ,Soil and residual clay from ' a few inches to ...........•.. 272 
6. White or grayish limestone, shattered into small pieces; re-
moved as part of the stripping ... ' ..... .. .. ..... . . ',' . .. : 3 
5. White 'limestone iil thin layers .. :.. ........ ....... . .... . . 3 
4. White 'limestone in lay.ers from 272 to 10 inches in thickness, . 
good building stone ...... .... .. ...... .. .. ... ....... .... 4 
3. Evenly bedded dolomite; suitable for "heavy walls or' for 
cutting into caps and sills; ;in three ledges 21, 10 and 11 
inches respectively in thickness .. .. . ..... ',.... . ..... .. 372 
. 2. "Blue cap," a Ibed tl:tat quarries out in shapeless, 'worthless 
.blocks, in two led~es;an impure dolomite .... ........ 3 
1. Brown, bluish ' and gray dolomite in eight ledges, varying 
from 4 to 13 inches in thickness .... ' ... , .... ....... . • . , -£% 
The white limestone here having less over:burden is more ' 
weathered, which finds expression in its ' being .more thinly 
bedded and fractured. 
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. The hedH developed by the Mason Oity Stone .oomp;:tny .con-
sist of an aggregate of nearly twenty , feet of dolomite and 
rather more than ten feet of the white limestone. 
In all .of these quarries the dolomite occurs in layers of good 
thickness and is of excellent quality. It usually presents a more 
or less rough surface owing to the sub crystalline , .granular 
texture, and is known commercially as '''Mason Oitysandstone." 
'Eastof Mason Oity, the white limestone becomes much less 
important. .A short distance below the wagon bndge at Port-
land, the following beds may be observed: 
PlO'RTLAND SE CTION. 
, FEE'1;. 
6. Soil and wash up to , . . . , ... .. , . .. . .... ,. . ...... . ....... 3 
5. Dolomite; coarsely granular, iIi thin laye·rs .. ", . ... ... ,. 2 
4. Limestone, white with laminar .Btromatoporas . .. . .. :... 2 
3' .. Limestone, the spheroidal Stromatopora reef, but mpre evi-
derutly stratified than -at Mason City , , . .. . , . , , . , .. ... . , . . . 4 
2, IAinestone, white, evenly bedded .. .. . .. . . ..... , ... " .. . ,. . 3' 
1. Dolomite, in heavy beds ... . .... .. . .. .. , . . . , ...... :,.. . .. . 13 
Up the river toward the mill, dolomitized beds higher in the 
series may be viewed. Numbers 1 to 4 may be correlated 
read\ly with the Mason Oity sections. The beds dip at a low 
'angle down strea'm, and almost wholly disappear some two miles 
. below the bridge. The" Clay Banks," beginning. on the north-
west quarter of section 35, present an abrupt escarpment facing ' 
the creek, and rest on the variable ·beds of the O~dar Valley 
stage wliich appear in the channel of the creek . . While the Lime 
Oreek shales which constitute the ' :clay banks" contain .occa-
sional hard ledges, they are not of sufficient i:mportance in this 
connection to merit description. 
Above Mason City, the Oedar Valley, limestone presents an 
almost continuous section along Lime creek to Fertile in W ortb 
county. The beds. display many local undulations and the usual 
variations in composition and texture. As a rule the bed~ are 
lower, and the main dolomite quarried in Mason Oity and yicin-
. ity is not well exposed. The ,white limestone thins ma,terially 
,and i$o£tentimes below the water line. No important ,quarries 
. have been .opened, .although much stpI).e has . be~ri taken out 
for local u,se. 
• 
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Along, Shell Rock river the white limestone and heavy dolo-
,mite are the chief terranes exposed. Occasionally very limited 
exposures of the beds above and below may be seen. Outcrops 
of the various beds appear at short intervals from Foster's mill 
above Plymouth to the Floyd county line. The beds as a rule 
are 'more profoundly folded than their equivalents along Lime 
'creek. In the vicinity or Plymouth dolomitic beds prevail and 
are quarried to some extent. ' They are supposed to be the 
equivalents of the dolomite in the Portland section. above the ' 
stromatoporoid zones. The beds rise down stream. At Rock 
Falls beds much lower in the series appear. Below the wagon 
bridge, the following section is exposed: 
FEET. 
,5. Drilit and waste almost nothing. 
4. Limestone, white .. .. ' . .. ..... .. .. ........ . , . . . . . . . . . . . •. 1-3 
3. Dolomite; in regular beds and of good quality , .... . . . .. '. .. 16 
2. Dolomite, impure and irregularly bedded, becoming nodular 
on w.eathering .. ..... .... . . . ... .... , . . . . . . . . . . . . . . . . . . . . 3 
1. Dolomite, argillaceous .. .. .. .. . ...... ... ..... ... ..... . . ... 3 
The lower beds in the above l?ection are' almost identical with 
those exposed in the Parker's Mill section in Mason City. um-
bers 1 to ' 3 are better seen in Vermilya's bluff on the northeast 
'quarter of section 35 in Falls township, where they show a mari-
'mum exposure of forty feet. The lower twenty feet show no ' 
,definite bedding planes and the rock breaks up by weathering 
'into angular pieces. While the beds are more or less continu-
'ously exposed for some distance, '. no new phase's are shown 
'within the confines of the county: While quarries mIght be 
opened at almost any point, none worthy of individual mention , 
are in operation. 
LIME CREEK SHALES. 
" ' While the Lime Creek shales as developed in Cerro Gordo 
county comprise esse'ntially clay shales and marls, occasional 
' indurated ' ledges are present, especially in the upper member 
, or' O'wen beds. These hard layers are quarrj,ed at seve,ral points 
in Portland, Owen, Geneseo and Dougherty townships. The 
stone developed is usually a rather, soft, yellow"earthy dolomite 
of fair to poor quality, and is of local importance .only .. :,. 

PLATE VII-Mason City-Clear Lake road after laYing the concrete but before bank Is done. Cerro Gordo county., 
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CHEROKEE COU:NTY. 
SAND AND GRAVEL. 
··r 
Little Sioux river and its terra~es furnish practically all t~e 
gravel and sand . deposits in Cherokee county . . Thr.oughout its. 
whole course in the county the river is flanked on one or both 
sides by gravel terraces of mammoth size which so far surpass 
the sand bar and other small Q,eposits in .quantity, quality and 
accessibility that the latter receive but slight attention. 
Stream Terraces.-As to the age of the gravel terraces along 
Little Sioux river there is at present some little difference of 
opinion. Macbride, in his report on this region, has disposed 
of them as Wisconsin, but in the light of later work there 
seems to be reason to .question . this classification. Be that as . 
it may, the fact .remains that these enormous deposits of water-
laid materials were put down . at a stage of the streani far . 
superior to the present one, and at a time evidently, when al- . 
most unthinkable quantities of water rushed down this drain- • 
age channel. Ther~ seems 'now to be no cause to question the 
theory that the great floods which · deposited these gravels were 
derived from melting ice, . whatever the age of that ice may 
have been, . and Macbride's description * of the manneI;" of dep-
osition of these materials is doubtles·s the correct one: 
"When the glacier lay on all the plains to the east and north" 
the valley of the Little Sioux, as it appears in Cherokee county 
today, broad and deep, did its part in carrying away the waters 
from the glacier's front, the constantly melting margin. In-
deed the valley seems to have been more thaI). once nearly 
choked by deposits of gravel and perhaps in the upper parts 
of its course with ice. Especially north of Cherokee the banks 
of the river valley are everywhere marked by gravel terraces 
far above the flood plain of the present stream, sometimes a~ 
much as a hundred feet above it. Such deposits are not the 
effect of ordinary erosive process. There is every eVIdence 
that the c.hannel of the river had been fully . excavated long 
before these deposits came to place. Sometimes. they hang 
as Ii simple residue far up on the side of the sloping bluff, as 
·Iowa Geological Survey. Volume XII. p. 310. 
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in seCtion 1 of Cherokee township; again they form great 
masses and parapets choking up half the yalley, as in Spring . 
township; sometimes two or three succeeding terraces may be 
trap~d, as In section 1 of Cherokee township. The main part 
of the city of Cherokee rests upon one of these benches; the · 
Illinois Central railway follows another north of the city. 
South of Cherokee the deposits are still · abundantly traceable 
but they are as · a rule much lower; nevertheless they affect 
the configuration of the valley entirely acr?ss the county." 
. There are four ·distinct terraces traceable along the Little 
Sioux and all save the highest one consist partially of grayel 
a·nd sand. This one, which rises some hundred and forty feet 
above the river; is erosional and · consists of loess and Kans·an 
drift. In many places it is quite gravelly although no pits 
or other exposures are to be seen along its. edge. . While the 
altitudes of the others yary somewhat it is clear that there 
are at least three besides the one mentioned, one thirty to 
-forty feet, one sixty, to seventy-five feet, and one about a hun-
dred feet . above the river. ' 
The town of Washta is built on the lower terrace. A short 
distance north of the town a small pit shows at least ten feet 
of sand and gravel under about two feet of alluvium which 
may become thicker farther from the edge of the, terr'ace. In 
section 21, Willow township, this terrace consists of a thin 
veneer of gravel oyer . clay. There is grayel in this section, 
2.1so in the next higher terrace, whose vertical face shows: 
FEET. 
Alluvium""", .. . . " . .. . . . . .. ...... ,' , ..... " . .. , . , .... , " 7 
Gravel · and sand ....... . .. . .. . .... . .... . ........... ... ..... 2R 
Clay below. 
PeblHes aoout the size of hickory nuts are plentiful near 
the top of the, bed, but the lo-;ver part is largely sand. This 
terrace is . nearly one-quarter of a mile wide by ·a mile long. 
, In sections 19, 20 and 30 of Willow township this same 
;e1enty-footterr~ce is composed' largely ,of gravei, and while 
definite figures cannot be given, the thickness of this material 
is probably between twe~ty-five and :fifty feet. 
, . 
- - - ------ - - ----
PLATE IX-Gilleas pit showing steam c lam d ipper workin g on a s ixty foot f ace, Cherokee, Cherokee county. 
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The low terrace again comesin.to pron;tipence ,in sect!o~s 9 
and 16, Willow township. Here th,e area is aboutJwenty,.:five 
.acres ,and while the thickness of the 'sand, and gravel could 
not' be determined, the alluvium over~ying it is about .t4ree 
feet · A number of remnants of this, terrace are visible in the 
northeastern part of section 10, Willow township. , The, total 
.urea of these is perhaps ten acres. 
- -
The town of Quimby is built on the lower and middle ter-
races, mostly on the former. Usually the two terrapes do not 
,occur together. In the vicinity of. the town, whichever may 
be present has a ' width commonly from one quarter , to. one-
baH mile. To the south of the town good , exposures are want-
ing, but where wagon roads go from one terrace to another 
:gravel is invariably exposed. Northeast of town, a 'pit in sec-
tion 12, Willow township, exposes six feet of coarse and fine 
,gravel and sand under two or three feet of alluvium. . In the 
vicinity of the northwest corner of Silver township and on the 
, .east side of the river the lower terrace is about a guarter of 
a 'mile wide. A pit here shows three feet of alluvium over about 
ten feet of sand and gravel apparently suitable for road work. 
A part of this te!tace on the opposite side of the river and 
just west of the ' railroad bridge has been worked in 'the past 
.as a railroad pit. The .. company has now abandoned it" but 
farmers for miles around use the material for concrete and 
,other uses about the farm. The face shows a depth of twenty-
TIve or thirty feet of gravel and coarse sand, which is some-
what dirty where exposed. There are still some forty or fifty 
.acres in the terrace here which are , untouched. This same 
terrace is practically all gravel in the western 'part of section 
32 and the southwestern part of 29, Pilot township. ,The best 
location from which to excavate it is in section 28 of this 
township. The. terrace is about twenty 'feet above the bottoms 
-on which the Illinois Central track is built. , . In places its edge 
is quite close ' to the tracks and a spur one-half mile long would 
open a face of about the same length. Really ' good exposures 
are wanting here, and the depth could not be determined; but 
the gravel shows in different places along the road in'l8uch a 
way as to leave no doubt of its presence in , large quantities. 
1. 
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The 'seventy- and one-hundred-foot terraces are by far. the 
most important ones from section 21, Pilot township" to the 
city of Cherokee. The seventy-foot terrace has an area of 
sixty or seventy acres in . section 21. There , is a pit near the 
school house where fifteen to twenty feet of mate,rial grading 
from sand to coarse gravel is exposed and the lower limit has 
not been uncovered. The seventy- ' and one-hundred-foot ter-
races 'appear together ,in sections 8 and 15, Pilot' township. 
r.rhere are no good exposures in the former, though, gravel is 
usually present on the sides ,and in one' place there is a well-
defined spring line twenty feet below the top. The higher 
terrace is much dissected and there is plenty of evidence of 
gravel ill it even if good exposures do not exist. Where there 
are roads on the edges of this terrace they are usually good. 
This terrace has an average Width of over a quarter of a mile. 
There was formerly a railway pit about a mile south of Chero-
kee but it has been nearly worked out. 
From Cherokee north to the county line the, terraces may' 
be followed all the way' In section 14, Cherokee , township, 
are the pits of M. J. Gilleas and the Cherokee Sand and Grave} 
Company, perhaps the largest openings in the county. These 
pits are located on a terrace which rises ,some eighty 'feet above 
the river. The former exposes- some sixty feet of clean gravel, 
with occasionally large bowlders and clay balls and some clayey 
ocherous streaks. As much as 105 feet of this material have 
been opened at one time, part of it below water. In the pit 
of the Cherokee Sand and Gravel Company the same material 
may be seen. In this pit there is, near the edge of the ter-
race, a streak of clay three or four feet in depth which has 
the characteristics, of Wisconsin drift, and this is again covered 
lily gravel. I , 
An enormous quantity of these gravels remains unopened. 
On the property of these two companies perhaps twenty acres 
are . still available, and within a short dist.ance to the north 
are twenty or twenty-five acres which will in all probability 
yield the same material. 
The terrace along Mill creek which is described in 0 'Brien 
county ~ontinues to its union with the Little Sioux. It is al-
I 
11 
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:ways drift, usually topped with gravel which varies from a 
mere veneer to, in certain places, up to eight or twelve feet. 
North of Che~okee the terrace is fifty-five to sixty f,eet above 
the creek, and bcomes gradually lower up the valley. It is 
perhaps forty feet high at .the county line. The gravels may 
be seen at innumerable places and are used almost wherev~r 
the 'rQad climbs the terra~e. Perhaps the best exposure is at 
a bend in the road in the southwest quarter of section 12, Lib-
erty township, where twelve feet or so of fine clean gravel 
and sand are in view. The bench is conspicuous for. some dis-
tance to the south of this point. 
Mill creek has essentially no flood plain. It flows in a de-
pression with low slopes of drift leading back to the terrace, 
which rises as jutting headlands of drift with gravel caps. 
'Good road.gravel is obtained from a low bench west of the 
creek floWing through Larrabee. . Remnants of this benGh occur 
at intervals south, and apparently blend into those of the high 
terrace of Mill creek. Parts of it extend up the creek and are 
conspicuous in north Cherokee and Cedar townships. 
Miscellaneous Gravels.-Aside from the gravel benches along 
Little Sioux and Mill creek and some of their tributaries from 
FIG. 17-Pilot. Rock. a Sioux qlU"artzi te bowlder four miles south of Cherokee. 
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the north and east which' have minoT "quantities, ther~ ,are no 
iI~lport~~tgra~el _ or . sa!1d d,eposits .~ th~ ~9Utt,ty. ' T4e s,Jr- . 
face 'mate:l-iaJs are Kans'a:ri 'drift and loess. Some' of the stream~, 
'. t ... .. ~ ~ .' " I,.' r . I' . N 
have deposited beds ,of sand and fine gravel as islands and bars 
b~t ~hese ,'~re n~t, dep~n:4abl~ in', ~it~~r .qu~ntitY.or 'qu~li~y, a:n<1 ' 
if 'Used at all it is only in a very small way. " ' 
, ' +h~ -to~ ~?~ ~~rr.ab~e pbt,a~ns gr,avel fr.,~'m a mound a mil~ , 
noxt~, of , ~<?'\VI). , In ,the , ~out~~ast ,quar:te~ . Qf section 10, : C~,dar , 
townsh~p. , fFm,ilar mou,n,ds oc,cur in west 34 of t4e 'same towp.-
sh~p: , T~e gravel . is somewha~ red ana clayey, and is said not 
to give' the best of satisfaction for concrete work. This mate-
rial appears to be very well 'proPQrtioned. 
Some gr.avels .(Buc{l.anan) are found beneath the loess III 
the northeastern part of' the county where streams have cut, 
, deeply into the drift. A little farther west, ,similar de,posits 
aI'le fairly common. ' 
CHIOKASAW COUN'l.'Y. 
SAND AND GR.A. VEL. , 
Deposits of sand and gravel suitable for road materials are 
abundant in Chickasaw county. Buchanan gravel in both the 
upland and valley phases constitutes by far the most impor-
tant source of supply in the county. 
Buchanan Gravels.-The great sheets and trains of gravel 
which were ' deposited as outwash at the time the Kansan ice 
was melting and gradually withdrawing from thi~ part of Iowa 
are very generally distributed, Like the su~face of the ex-
posed till, these deposits suffered from the effects of weather-
ing1 during the very long intervals preceding the coming of the 
Iowan glaciers and the distribution of the ' Iowan till. The 
gravels are red and rusty and aU feldspar~bearing fragments 
of 'the transported rocks are rotted, decayed, disintegrated. As. 
, in Howard, Buchanan and other counties in northeastern Iowa; 
tli.ere are 4ere ' two phases of the gravels, the 'upland phasb 
I ' . 
afd the valley llhase. In the .upland phase,. whi~h occurs in tl;1e 
htgher areas; the beds . are qUlte ' ~eterogeneous III that they ar~ 
composed of fine sand, pebbles,· cobbles, and - small bowlders 
, ,. • ! •. 
" , I' 
t •• " 
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·FIG. 18-B'uchanan gravels showin'g 'the upland phase, Nashua, Chickasaw co'unty, 
', .' _ ~ ft .... ~ .'. '" . 
ranging up to a foot in diameter. The valley phase is made 
up mostly of small polished q-qartz pebbles, with little . or no 
~:;tnd,- and without _the. .l::;trg-er. cohbles. and bowlders . . .. 'rhese de-
posits ar~ . discu.ssed in more detail in the report on : Bu0han~n 
county. .' .,. . t·, 
. Upland Phase.-'-A number of · deposits of very" typical; 'fer-
Tuginous; upland gravels occur iri: arid around · New Hampton; 
Jf.he foundation for the extension of the German " CMl:tol~c 
church was excavated in such gravels. A very characteristic 
bed is seen at the ·creamerYi ,one-four.th of a ·mile south of ·the 
Gre.at : Western railway ;:;t-ation. The gravels. are · v.ery ·deep]y 
s-tained with .. iron rust; the' iron ·constituents bfling , ,~mpletely 
oxidized: ," Some"parts ,of the :beds are whollY·,or .. partially ce-
·m.ented ·, into a .c0nglomerrate" .and ,ther~ ,· ar,e .many 'h011bw clay 
itonstones;·., .. There· 'are · the . usual . decayed . ,granites ·and, other 
ieldspa.thic::. rocks: ready .to , crumble to .. ij1in~te i 'ragments whe1!. 
'removed from their surroundings ~nd there are also some hard, 
" 
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nndecayed cobblestones which retain the glacial striae. The 
bed was cut through in grading for the railway, and a section 
ten feet in thickness is exposed. Less than one-half mile far-
ther south the railway has cut through another and more ex-
tensive bea of the same oxidized gravels in which are found 
all . the characteristics of the upland phase. :At this point the 
deposit . forms an esker-like ridge, and east of the railroad 
there is a very large· pit from which mat~rial has been taken 
and used in tlJ.e improvement of the adjacent streets and roads. 
It is almost universally the cas'e throughout northeastern Iowa 
that the lower part of deposits of upland gravels is made up 
of cross-bedded sands, while the coarser materials-the pebbles, 
eobbles and bowlders-are foimd only in .the upper part of the 
section. This feature is very strikingly illustrated in the pit 
last mentioned. There is another large gravel pit at New 
Hampton two or thre~ hundred yards west of the railway 
ahd south of the creamery. There is not the usual amount of 
<joarse material in the upper p~rt of this exposure; erosion may 
have carried it away; the excessive staining of the . sand in 
, the pit. would indicate that such material had once been present 
in its ordinary position, for pure quartz s'and could not furnish 
anything which by oxidation would give rise to ferruginous 
8taiJ:~.s. 
Two miles southeast of New Hampton there are some new 
chts which show a comparatively thin sheet of Buchanan: 
gravels lying between beds of blue l;{ansan and yellow Iowan 
drift. At one point the Iowan till arches over a low, narrow 
ridge of the gravels. Farther on, the Buchanan deposit be-
comes thicker, and the bottom of the cut, occupied by the sandy 
phase of . the formation, is above the surface of the Kansan 
drift. 
It is not necessary nor would it be profitable, to mention all 
the observed exposures of the upland gravels. From descrip-
tions already given anyone interested will be able to r~cognize 
these beds at sight. For the purpose merely of indicating their. 
general distribution, reference may be made to a typical section 
in a road cut on the west side of the southwest quarter of the 
southwest qua·rter of section 3, Fredricksburg township, and to 
" 
CHICKASAW COUNTY 169 
another near the opposite corner of the county, in the south-
east quarter of the southeast quarter of s'ection 21, in the north-
ern part of Deerfield tOwrlship, within less than a mile of' the 
Howard county liM. Another excellent example occurs in a 
cut made for the wagon road through a high ridge near the 
'southeast corner of the northeast quarter of section 9, Chicka-
saw township. This is probably the thickest deposit of the 
gravels found in the county. Near the bottom of the hill there 
are a ~umber of small springs and seeps, presumably at the ' 
line of contact of the gravels with the underlying . KaJnsan 
clay. On the upland one-half mile east of Chickasaw there is 
a pit deserving notice for the reason that from it has been 
taken the 'lIlaterial for making one of the be,st pieces of road 
in the county, that between Ioriia and Chickasaw. An exposure 
of the upland type of gravels is seen in an unusual position 
at the north end of Brasher street in the city of Nashua. The 
bed occurs only a few feet above the level of the Cedar river, 
and yet it shows none of the characteristics of the valley phase 
of these deposits. 
Valley Phase.-The valley gravels are so universally dis-
tributed along all streams that it seems scarcely necessary to 
do more in ,discussing their distribution than simply , to men-
tjon the fact. There are extensive deposits about Lawler. Far-
ther up Crane creek the valley gravels take the form of fairly 
well defined ' terraoes', as near Jerico in Jacksonville township. 
Along the Little Cedar from above Bassett to Bradford there 
is an almost continuous sheet of gravel covering the bottom 
of the valley. The broad bottom lands through which the con-
verging branches of the Wapsipinicon .flow in Dayton township, 
are underlain with gravel which affords perfect underdrainage 
to what ' would otherwise be wet and swampy land. It will 
be sufficient to say that every stream course of any consequence 
has its valley trains and that no part of the county is far re-
moved from an abundance of the best possible materials for 
the improvement of the country roads. 
I . 
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The' -D'evoniari ' limest6nes are ' believed' to comprise the sur-
faMrMuntry rock over the entire 'county, with the chief sections 
exposed ' along the most important streams, especially in the 
western 'tier of townships, ' According to Professor: , Calvin, the 
beds are more or 'less magnesian throughout the entire series 
exposed, some of the beds, being so completely dolomitized as to 
resemble certain phases of the Niagaran limestone in Delaware 
and Dubuque counties. ' The predominating facies is a soft, 
earthy to gr'a,nular, noncrystalline limestone, oftentimes cav-
ernous. Crystalline calcite geodes are not uncommon. Rough 
stone' for local use only has b~en taken out from time to time 
at numerous points in the county, and lime has been burned on 
a sIP-all scale u:b.til recently, in the vicinity of Chickasaw. 
'The ' section located near the wagon bridge in Chickasaw 
shows twenty-five feet of heavy-bedded dolomite, which is much 
broken toward the surface on account of weathering. Lower 
down the beds are intersected by numerous joints. A large 
amount of chert in streaks and bands is' a striking feature of 
this section, and one very unusual in the Devonian. 
A section which occurs about one mile <north of 'Chickasaw, 
illustrates a flaggy facies of the ,Devonian. The stone as usual 
is highly magnesian and , occurs in. thin, even layers, varying 
from two to six inchesin thickness. There a~e numerous calcite 
lined caverns and 'some very perfect cl:j.lcareous geo~es present. 
A fairly representative f'lection showing the variable char-
acter ,of the Devonian beds as developed in the county, is ex-
posed in the, southeast quart~r of, 'section 3, Deerfielq. township. 
The sequen~e i~ as follows: 
FEET. 
7. Loam and drift ....... : : . : :: .. . ,~ . , .... , , , .... . . . . .... .'." , 2 
6, ' Limestone, thin-bedded; earthy a.1ld' lbadly weruthered ' . . : " . 3 
5, Limestone" hard ledge; 'dt;ab, ,colored, purer and mor,e crystal-
Line than 4 a,.nd ~ ... ' ............................... .. , 'I. 
4, Limestone, thin-bedded; becomes ' marly 'and concretionary 
"; on we~the;dng ..... : ' ..... " . ' ...... " . ....... ," " ,' ,"""., 2 
3, Shale, 'arena.ceous," yellow "anq plainly laminated .... ,'.,. , 4 
2. Limestone, hard, dark gray, layers six to ten inches in ' thick-
ness and now forms, fioo:r of, the , quarr~ I ' ••••• , • ' 1' • , , •• , • • 2 
1. Limestone, hard, not now exposed, but was quarried for-
merly ' ., ..... " : ..... . . .. "' . . "." . . ".,.. ..... .. . .... 3 
• 
, 
, '~ 
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It is evident from a ' casual' i.n.spection ~,f' the: ~hove sectio~ 
that the overburden of drift an,d worthle'ss material is p~a~ti­
cally prohibitive. While c~rtain ledges at ' numerous other 
points yield excellent structural material ' and stone of suita,b!e 
composition for a good q ality of lime, the high proportion 
of waste whi'ch must be handled makes a. large , production im'-
probable. The waste materials 'are as ,a rule not sufficiently 
indurated for satisfactory crushed stone ,products. 
FIG, 19-Quarry in ch e rty dolomitic beds at the Gypidula comis horizon a short 
distance above the bridge at ChicH:a~aw. ' 
The Chickasaw quarry just above the wagon bridge repre-
' sents a long narrow stnp extending north and shows the fol-
lowing sequence' of beds: ' 
CHICKASAW QU~RY. FEET. 
4. Str'ip.p[ng .............. , ...... . . . . , .. . .. , .. .. . , .. , .... '" 1+ 
3. Limestone, dolomitic, gray" earthy, ' fine.grained, ' much bro-
ken and mixed with clay; siliceous .. ........ .. ... .. .... 5 
2, Dolomite, gray, darker than Nos. 1 and 3' thin bedded, ,beds 
separ3lted by thin chel't bands in lower half; some chert and 
calcite throughout; fossiliferous and siliceous.... .... .... 10 
1. Dolomite, gray, earthy, fine even grained, less chert and 
more calci'te, gr3ldes up to 8 inches in diai:neter ; calcite 
throughout; fossiliferous and siliceous ..... . ... ........ . 10 
" 
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These beds furnish materials of fair ' quality for road and 
concrete work. NUlJ.!.erous outcrops appear to the north but 
Jittle quarrying lias been do·ne. The Huffman and Herman 
quarries do not show anything new. The stone used in the 
constr.uction of the North Washington church was obtained 
, from a quarry located near the IDlddle of section 4, Chickasaw 
township, on the H. M. Lighthall farm. The quarry shows beds 
less magnesian than the beds exposed in the Chickasaw .quarry. 
CLARKE COUNTY. 
SAND AND GRAVEL. 
The interg~acial gravels are almost wholly concealed in 
Clarke county and the present streams have done but little 
work in the classification and accumulation of materials suit-. 
able for road and concrete work. The loess-covered Kansan 
drift is the surface material, the old leached a~d iron-stained 
surface clays being visible everywhere. 
The only possible source of sand in the county (the quantity '. 
of gravel is negligible) are the bars and beds in the streams. 
· Some of these beds, while not very deep, are quite persistent, 
notably in Squaw creek west and northwest of Osceola. ~he 
creeks are commonly dry in the summer months, and the bot-
toms are lined with sands which have been aC<)umulated from 
. the washed rrl.aterial~ from the ' hills. This sand consists for 
the most part of fine grains of quartz, and is usually quite 'dirty. 
Occasionally a small amount is clean and white, but most of 
it carries a high percentage of clay washed in from the neigh-
boring slopes. 
Road and bridge contractors and oth~rs report that occa-
sional small pockets of dirty gravel have been encountered 
in the drift hills, but none of these has been known to contain 
more than a few yards. Practically all of the sand and gravel 
used for concrete and other purposes in the county is shipped 
· from Des Moines or other towns on Des Moines river which ' 
are within reasonable shipping distance. 
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STONE. 
The Missouri underlies practically the whole of Clarke 
county, but good exposures are rare, owing to the heavy drift 
mantle and the nonindurated character of the stratified rocks. 
Limestone beds outcrop along -the south branch of Whitebreast 
creek in Green Bay township, about six miles south of Osceola, 
and numerous crops appear along the south branch of Squaw 
creek in Ward toWnship. Several quarries have been opened 
along the creek last named, and a large quantity of stone has . 
been quarried and used for foundations in the principaJ resi-
dences and many of the business blocks in Osceola. Two quarry 
sections given below afford a fair idea of the beds of commer-
cial value. 
The Carpenter quarry, located four and one-half miles north-
. west of Osceola, . and aboilt one-fourth mile west of Squaw 
creek : 
FEET • 
. 5. Drift, with limestone bowlders, variable in thickness; at-
tains great thickness in the bluff, rut ,the , face .. , , . . , . .. 2-4 
4. Limestone, hard, brittle; ledges uneven,gray to blue, weath-
ers almost white; fossiliferous; 2 to 4 inch clay parting.s 
'near the base ..... , . .... , .. . '. , . , ........ , , , .... , , . , . , . , . 7 
3. Limestone, shaly to olayey, in places clay only , .. , ... ,", .. 1 
2. Limestone, hard, tough, fossiliferous; ranges from gr ay to 
blue. The upper layers are fairly even, and -range from 
6 to 8 inches in thickness , . . .... , , , , , . , .. , . , .. , , ... , , , , . . 4 
1. Shale, exposed .. ,: . , .. . , .. " ... . , ., ... , ' ,., : . , .... , ... ,' 4 
The following section is taken from the vicinity of Short's 
quarry, which is located in the nor:thwest quarter of the south-
east quarter of section 2, Ward township: 
FEET, 
7. 1')rift and weathered limestone ... ,', . ....... ,." .. ".,., .4-10 
6. ' Residual clay .... . . . ... " . . . ,., . ...... "................ F/~ 
5, Compact, gray limestone in 5 ledges: 8 inch, .14 inch, 2 inoh, 
2 inch clay parting, 4 inch, 1 inch clay ' parting, 14 inch 
ledge. Total .. ..... ... .. .. . .. . .... ... ,. .. .... .... . ..... 3'%. 
4. Fossiliferous, gray limestone separated from number 3 by 2 
inches of clay .... . . .. .. . . ........... . ........ ... .. ..... F /3 
3. Buff limestone, hard and fossiliferous below, separated by 
thin clay seams ... ... .. ..... .. .... . .... . .. ... .. . .. .. . .. . ' 1 
2. Soft, weathered limeston'e .... .... ... .. ....... '. . . . . . . . . . . 1 
1. Buff limestone, passing into gray, fossiliferous ledges be-
low..... ... . ... .... .. . ... ... ... . .. . . . . ............ . .... 2'/ .. 
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;Building stone only has been produced. The entire assem-
blage of beds is well adapted for crushed stone products. 
One-half mile farther' up this creek at the Cart.er quarry, the 
limestone is seen to r est _ on a heavy bed .of yellow to bluish 
calcareous shale, nine feet thick, eight inches of which are ' 
exposed. u 
CLAY COUNTY. 
SAND AND GRAVEL. 
The gravel and sand deposits of Clay county are similar in 
nearly every r espect to those of Dickinson county. The flood 
wate.r~ from the melting ice carried down large amol:\nts 6f 
material which choked the stream channels, and which appear 
today as terraces above the present flood plain. The morainal 
area in the eastern part of the county furnishes materials de-
pos'ited by the ice in the glacial hills, but these are much in-
ferior in amount and quality to the river gravels. 
Stream T erraces.-The Little Sioux river, by far the most 
important stream in Clay county, was one of the prinCipal out-
lets for the glacial flood waters. Deposits of gravel and sand 
have been noted along it far up into Dickinson county (see that 
report), and they become of even more importance through 
Clay and Cherokee. 
In the report on Dickinso:Il county mention in some detail 
will be made of the Milford terrace. This terrace proper has 
no direct relation to any stage of the present stream, the ma-
terials having been deposited by an older river, doubtless fol-
lowing the same general direction, but at a much higher leveL 
There is however a lower terrace that may be followed from 
Milford south wlhich seems to bear a much closer. relation to 
the present stream. 
The high Milford terrace grows rapidly less prominent when 
the Clay county line is crossed, and it is of ,no consequence 
more than three miles south of this point.- Gravelsbelonging 
to it may be seen in sections 1 and 2, Waterford tOWuship, be~ 
yond which they blend into 'the general ~plarid . '. , 
The low terrace flat; which has been referred to as probably 
the work of the present stream, ,appears to expand and to be 
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continuous with the great broad plain which lies west of the 
river all the way to Spencer. As will be noted in connection 
with Dickinson county, this bench .is due to drift whose surface 
has been leveled by a layer of graveL This bench occupies the 
broad flat between Little Sioux and ' Ocheyedan rivers all the 
way from Spencer to Everly. 
These gravels are exposed at ~any road crossings along the 
river, as between sections ' 6 and. 7, and in sections 20, 28 and 
on down the riv~r. The bed is seldom over eight or ten feet 
in depth, and rests upon drift clay which extends up perhaps 
fifteen feet above water. The contact is evident from a bog 
spring line along the escarpment . . It is often possible to get 
the gravels wi~h but little stripping, but the depth of cover in-
creases back from t.he stream. 
Above Spencer there is no well defined terrace on the east 
side of the river, but a more or less gradual slope blends into 
the upland. Oftentimes, however, near the river and for some 
distance back, redistributed recent dirty gravels are opened up 
. and serve very well 'for road materials. Such may· be seen on 
. the south sides of sections 5 and 6, southeast and southwest cor-
ners of section 21, southeast corner of section 26, all in Summit 
township. 
Although the whole broad flat between Spencer and Everly 
is underlain 'Qy gravels they are seldom encountered in ordi-
nary shallow excavations. It is usually possible to obtain at 
little depth most excellent clean fine gravel and sand in which 
. the largest pebbles are seldom over one inch in diameter. The 
best exposure is at the wagon bridge just west of Spencer where 
a pit has been opened. The gravels may be seen occasionally 
at other places, as in section 7, southwest corner of 15, north-
west corner of 23, and southwest corne~ of 13, Riverton town-
ship. 
Southeast or Spencer the river valley narrows rapidly. At 
and east of Spencer the gravels underlie, the plain on both sides 
of the river and are made use of at many points. In the city 
pit near . the northeast corner of section 19, the gravel is cov-
ored with two or three feet of soil and alluvium and is itself 
permeated with yellow clay. , Six feet of, gravel are available 
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here, part of ,which is ,cemented ,by a calcareous cement. The 
top coarse bed rests upon cleaner materi;:tl below, the latter 
being three or 'four feet deep. to water leveL At the top of the 
sand ·is a band of iron-stained coarse pebbles. 
Excavations in the streets of Spencer show the saine clayey 
gravel above, but fine clean 'gravel and sand below ten or twenty 
feet. • 
Besides these there are three or four pits close by, showing 
the s;:tme beds. One is that of W . 1. Harris, and another at the 
tile plant in the no'rthpart of the city . . An open pit iii. the 
middle of the west side of. section 19; Freeman township; has 
supplied some gravel for the town · of Dickens, ' but this city 
now gets its material along the stream southeast of · town. 
~outh from sections 25 and 26, ' Sioux township, the terrace 
gravels occur only'in isolated patches as low benches, more often 
on the east than on the we'st side of the river. The bench is 
inconspicuous, but may be observed on both sides of the river 
at the north ' side of section 2, Gillett' Grove township, and also 
east 'of the stream at the town of Gillett Grove. It affords good 
gravel for any purpose, but is usually covered with two to four 
feet of sandy or loamy black wash, which has apparently been 
a hindrance to a more common and much needed use on river 
bottom roads in generaL 
" The moraine at Gillett Grove seems to have given new mate-
rial, and fro;m this point on south high gravels appear capping 
jutting hills of drift They appear kamelike, hl,lt i:Q, Herdland 
township, especially in sections .16, 21, 2~, : 27, 33 and 34 'the 
bench is such as to leave no question of these knobs being rem-
nants of a high terrace twenty-frye to thirty-five feet !lbQve 
water. Wh~re the r iver cuts back across the cqrner of the 
county at Peterson the gravel terraces are sometimes a bare 
veneer on drift , and again deep deposits. West of Peterson 
and in the edge of '0 'Brien county is a well defined be'nch, and 
gravels are' eiposed at many points along the railway. These 
are twenty-fiv~ to forty feet :above the water. 
( ~,.. .., . ( 
, There are no gravels aloIfg Mead,ow brook or the large 'stream 
which is the Dutlet of" Trumbull lake. 
<oi • ~ .. : : ~ I ~ c' •• , 
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On Willow creek below Greenville.the .railway h!ls used gravels 
from the hill tops. These seem to be a, part of the high bench 
of the Sioux. 
' . Buchanan Gravels.-Along the streams that have deeply in-
eised the drift "SQuth of Spencer there are often expo,Sed and 
used iron-stained grav~ls that, in position beneath. a loesslike 
cover and passing down into the drift itself, bear the same re-
lations~ips as are so commonly found i~1 Lyon and Sioux 
counties. Professor Wilder calls the dri:f.t in these latter 
counties Kansan, to which the Clay county .drift bea~s a close 
resemblance •.. Such gravels are opened and .used at the south-
east corner of section 3, Gillett Grove towhship. There is also 
a clayey phase of the same which is good .for road matenal on 
the east side of the northeast quarter of section 10. 
At Gillett Grove gravels similar in character to these are 
taken from the road at the . southwest corner of section 30, 
Logan township. These are coarse and highly iron-stained, the 
abundant granites being all weathered so that the shovel cuts 
easily through them. They' are covered by folir to five .feet of 
.material which is not loess, but is loesslike except for the pres-
ence throughout of small igneous pebbles up to an inch or so 
in diameter . 
. Morainal Gravels.-The Altamont ' moraine, the ridge of 
knobby hills which marks the terminus of the Wisconsin drift 
sheet, crosses the eastern portion of Clay county, its maximum 
advance over the border being some seven miles, as determined 
by MacPride. South of Ruthv-en, in Palo Alto county, morainal 
knobs may be seen, and there are others in northeastern Clay 
county. Some isolated knobs of the Ruthven moraine in east-
ern Clay county are composed almost entirely of gravels. There 
is a mound of this type' just south of Elk lake. 
Near the northeast corner of section 36, Gillett Grove town-
::;hip, is an ol~ pit far up on the hillside: The features here 
appear morainic and although Macbride maps the moraine a 
quarter of a mile to the (last, these are no doubt kame gravels. 
A n~ber of gravelly points lead to the southeast. The gravel 
is coarse, and' there is said to be little if any sand. There ap-
12 
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pears to be ,an unlimited quantity of gravel here, and all from 
the level of the railroad to. thirty or forty feet above. 
These expOSUTe are types of what may po'ssibly be found in 
any of ,the knobs of this moraine. As a source 'of local, and ', 
perhaps even more, than local supply, these drift hIlls consti- .-
tute a gravel resource that is well worthy of investigation. 
OLAYTON COUNTY. 
SAND AND GRAVEL. 
The gravel supplies of Clayton county seem to be confined 
I ohiefly to the major stream yalleys, although there are some 
deposits on 'the uplands. There do not seem to he many rem-
nants of the old filling of the Mississippi valley, ,chiefly, per-
haps, because the main channel is, along Ii consideTable part of 
the county's extent, close to the Iowa side and so has cut away 
what deposits were formerly present. The town of Guttenberg, 
however, is built upon a terrace of gravel which extends along 
the foot of the bluffs for nearly three miles. This terrace is 
about twenty feet high at the river edge at the middle of its 
extent and' slopes away, from the stream. It gradually fades . 
out north of the town, where it is only four or five feet ·above 
the river, and to the south it merges with the flood plain of 
Miners creek. .Just ' south of the creek is a terrace of similar 
gravel which has been extensively used by the Chicago, Mi l-
waukee & Saint Paul Railway Company for ballast. 
The small valleys opening into the Mississippi do not carry 
any terraces or other extensive bodies of gravel or sand, so 
far as can be observed. Some of the creeks contain high banks 
or terraces but these seem to be composed of other material, 
peThaps waterlaid clays and silts. 
The most impoTtant sources of supply of gravel and sand 
for this county , are the gorges of Turkey and Volga rivers. 
Practically exhaustless stO'res are found here and these will be 
increasingly useful as their value becomes better appreciated. 
The wide plain through which the Turkey meanders across 
Marion township contains· no well-developed terrayes' although 
some patches of ,rather fine sand are present. All along its course 
through Boardman . township, ,however, terraces are , abundant 
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and of considerable size. In the Vicinity of Elkader thesE) are 
especially large arid prominent. A considerable part of the town 
on the east side of the river is built on terrace material and there 
are also some extensive banks on the west side. Near the depot 
" , 
a pit has been opened up and shows inter stratified oxidized sand 
and gravel with a considerable proportion of forei~ pebbles 
and limestone fragments. The bed is quite typical of the Bu-
chanan gravels. , 
Across the river and about two blocks north. of the bridge an-
other pit was opened some year's ago and showed two to four 
feet of fine clay above, then five feet of very coarse material con-
sisting of limestone , fragments, many somewhat waterworn, 
numerous foreign pebbles and rather coarse sand. The upper 
six' inches are much rusted and somewhat indurated. Below 
this coarse bed come six to 'eight feet of somewhat finer gravels 
with less limestone. This layer, like that above it, shows no 
· bedding. The bed below it, extending to the bottom of the pit, 
· consists of rather fine gravels, strongly cross-bedded, with some 
layers coarser than others. This gravel is said to make excel-
lent concrete as it packs very well and needs less cement than 
many gravels. The terrace extends one-half mile up the river. 
In the northw:est quarter of section 26, Boardman· township, 
the river makes a bend to the west, and impinges against a bank 
forty feet high. It has made a good exposure of the materials 
filling the old valley at this point. The lower part of the ex-
posure consists of silts and clays with interbedded sands. The 
upper ten or fifteen feet are gravel and sand layers intercalated. 
· Some of the coarser layers are iron-stained and are red or dark 
gray. About eight feet of loess overlies these beds. This ter-
, race extends some distance 'toward the town and the Catholic 
c~metery is built upon it. 
About half a mile almost directly east of here, across the 
river, the terrace is well exposed along the railroad. It is about 
fifty feet high and is covered by three or four feet of loess. The 
upper part is stained with iron; especially in its coarser .por-
tions. There is much waterworn limestone in the upper"few 
feet. The lower part is apparently finer: This terrace has an 
7J 
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extent Of at least one-fourth mile along the railroad and is sev-
eral hundred feet wide. ) 
Some terraces and banks ,of gravel are seen in the valley of 
Roberts creek up which' the railroad runs from Elkader, and 
,some deposits. of sand and gravel occur on the broad ridge 
which divides this creek from the master stream to the west. 
Along the road leading into Elkader from the south, in the 
southwest quarter of section 26 and between s.ections 34 and 35, 
extensive deposits of the upland phase of the Buchanan gravels 
are found capping the hills.' In the northeast quarter of the 
northeast quarter of section 34 the road has been cut into these 
to a depth of ten to twelve feet on the ' north slope of the, hill. 
The gravels are clayey, coarse and very much weathered ,and in 
. places quite well cemented. Much chert is present, doubtless 
derived from the Niagaran limestone. On the hilltop the gravels 
, are capped by eight to ten feet of loess. The exposure is a bout 
150 yards long and lies 200 feet above the river. 
At Motor, in the southeast quarter of section 6, township 92, 
range 4, the terrace reaches a height of sixty feet above the 
river. The lower thirty feet are not exposed, but above this 
level are twenty feet of coarse gravel, with but little fine sand. 
Above these are six feet or more of very fine, clean sand. At 
, Rome distance from the edge the teITace is overlain by several 
feet of loess. 
In the ne~ghborhood of Elkport ' the terraces are finely devel-
oped. At the junction of tb,e Volga and the Turkey is a double 
terrace, the upper part of which is sixty-five feet above the river 
and the lower from thirty-five to forty. About half a mile up 
Elk creek valley is another remnant which is seventy feet above 
the water and is underlain by rock waste and residual material. 
In East Elkport is a similar terrace which extends for one~half 
mile along the river. All of these' fragments of the old valley 
train are sjmilar in character. They consist of fine, clean sand 
with but little coarse matter except some limestone and chert 
fragments. 
Again, 'at Osterdock the, terraces are of considerable size. 
'.I~hey rise to, an 'elevation of forty feet above the flood plain, 
which in turn is about twenty feet above the river. The contents 
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are chiefly fine yellow sand, in places with very little gravel. 
. Such coarse material as is present is chiefly chert and limestone. 
The terrace is surfaced with two to four feet of loess, the two 
materials being quite sharply delimited. The loess often rests 
on a sloping face of. gravel. 
The terraces continue down the river at intervals to Millville 
and at the railroad station there is a considerab~e body of sand 
. which extends for some distance up the small · tributary valley 
w~ich enters from the north: The 'terraces are about forty feet 
high and consist mainly of rather fine, fresh sands. Below Mill-
ville there are no terraces nor any large bodies· of detrital mat-
ter, only a little clinging to the rocky walls. Little Turkey river 
does not seem to bear any deposits of any importance. 
Volga river is bordered by numerous remnants of, terraces, 
such as those in section 10, Sperry township, just east of Volga, 
in the lower course of Hewett .creek in section 11 and at Meder-
ville, Littleport and the lower re·aches of the Volga valley. Some 
FIG. 20-Sand and gravel wash from t errace n ear Littleport, Clayton county. 
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of the sand beds of this v~lley are at cqnsiderable elevations 
above the river and at unusual distances f;rom it. This is espe-
cially true in sections 12 and 13 of Sperry township, where sandy 
hills are found nearly a mile from the river and at elevations 
of about 150 feet above the stream. These may PQssibly be of 
aeolian origin. Bowlders are also quite abundant in this locality. 
At Littleport there is an extensive bank along the railroad 
composed of .clean, yellow, rather fine ,sa,nd· with some pebbles 
up to one or two inches in diameter. These are of the usual 
foreign types, limestone and chert. The structure of the bank 
seems to be the same from top to bottom, a , distance of about 
forty feet, except that a thin stratum at the top is somewhat 
oxidized and is rather coarser than the material below. About 
, -
three feet of loess overlie the sands. Similar depositi3 are found 
across the river and also between this point and. Elkport. 
Several deposits of upland gravels are found near the Volga. 
In sections 4 and 5 of Sperry township there are coarse gravels 
and finer r eddened sands 100 feet above the river. On top.of a 
ridge in the southwest corner of section 27, Volga township, is 
a bed of coarse gravel with some large bowlders. On the hill in 
8ection 35, just west of Elkport, is a bed of badly weathered 
gravel with large amounts of coarse material, chert and foreign 
pebbles. A similar bed occurs on a hillside in the southeast 
quarter of section 36. Again on a hillside in section 17 of the 
, 8ame township, Volga, are exposed about eight feet of coarse, 
, red, fer!uginous gravels with abundant cobblestones of quartz, 
granite and other varieties, many of them much decayed. One 
or two feet 'of loess cover the gravels. A little farther down the 
road is another exposure of . similar materials. 
A little Buchanan gravel shows at the roadside on the north 
line of section 24, Clermont township, Fayette county, one-fourth 
. mile north of the Williams quarry. This is evidently an outlier 
. from a larger area which is exposed in Grand Meadow town-' 
I ship, Olayton cQunty. A pit ' has been -opened in this in the 
; southeast quarter of section 18, Grand Meadow; on the Williams 
, farm, ~nd ' expose~ a bank thirty feet high. From. this point the 
deposit extends south~ast along the northeast fac·e of the long 
ridge which is capped by Niagaran limestone. ' It is found in 
• 
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sections 19, 20, 28 and a'cross a gap in' the Niagaran south to the 
Turkey river across Marion township. One well sunk in the 
gravel is reported to have f~und ' a thicknes's of 100 feet above 
the rock. ' " " , . ', 
STONE, 
All of the major, divisions of the Ordovician are well devel-, 
oped in Clayton county and all supply products of. economic im-
portance. ,The principal quarry horizons are confined to the 
Prairie du Chien and Galena-Platteyille. The outcrops of. the 
Prairie du Chien formation are confined to the Mississippi river 
and its immediate tributaries in Mendon and Clayton townships, 
disappearing under the river a short distance north of Gutten-
b{lrg. For the most .part the O~eota division is composed of a 
coarse, vesicular dolomite, varying from light gray to buff in 
color and showing but few bedding planes. The lower thirty or 
forty feet are in ledges varying f.rom two to four feet in thickness 
and have been quarried at several points near McGregor and 
North McGregor. The beds near the top are sometimes cherty ' 
and some of the beds carry an abundance of calcite in the cav-
erns. ' Above the quarry ledges the dolomite is more massive, 
coarser in texture and show~ a decidedly pitted surface when 
weathered. As a general rule the upper fifty feet of the ;prairie 
du Chien contams thin bedded sandy or shaly layers aggregat-
ing about fifteen feet, which are overlain by brecciated and 'con-
cretionary beds" the Shakopee, aggregating a thickness of about 
forty feet. While the Prairie du Chien attains a thickness of 
more than two hundred feet in the county, only the lower beds 
already described have been quarried, and even these only in 
it small way. . " , 
The Galena-Platteville supplies two 'well known quarry hori-
zons which ,Qor:respond in a general way to the "Lower" and 
" Upper'" quarry beds of Dubuque and other , counties. The 
lower horizon is sometimes known as the "Lower Buff Beds" 
and consists of a fine-grained ma~eslan limestone which occurs 
in layers ranging from eight inches to thrE;l~ or even four feet 
in thickness. ' It-is blue on fresh faces but upon exposure weath-
ers to a buff co;lor. It breaks readily alciitg bedding planes into 
slabs of almost any thickness a~d is cut by suffl.ci~nt'vertical joint 
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planes to facilitate quarrying. These lower .beds are being de-
veloped near McGregor and Guttenburg and are easily available 
at numerous other points. They comprise a thickness of from 
fifteen to twenty feet. The lower quarry beds are overlain by 
thin-bedded, very fine-grained and compact limestone somewhat 
unevenly bedded and. light blue-gray in color·. In pldces these 
beds are decidedly marly in character. They attain. a thicklless 
of twenty-five to thirty-five feet . These thin beds are overlain:by 
the "Gree:ri Shales" of the Minnesota g.eologists. The second 
important qua~ry horizon is near the top of the Galena-Platte-
ville and develops the dolomitic beds of the Galena. Numerous 
quarries have been opened in these beds, including those in the 
vicinity of Monona, Elkader, Ga:rnavillo, St. Olaf; Farmersburg, 
in Cox Creek township,' the lime kilns at Guttenberg and nqmer-
ous other points. The upper Galena comprises a heavy bedded, 
wbcrystalline dolomite, rather coarsely granular, more or less 
vesicular and buff in color. It weathers very irregularly and 
presents a rough pitted surface when long exposed. The beds 
vary in thickness from a few inches to five feet or more. The 
lleavy beds often grade downward into a less heavily bedded 
mottled zone which is only slightly dolomitic. A few representa·-
tive sections of the Galena-Platteville are given herewith: 
CLAYTON SECTION. 
FEET. 
11. 'DQlomilte, heavy bedded (Galena) ... .' .. . .................. 150 
10. Shale, green, at the top of the Platteville .. , . . .' . . . . . . . . . . .. .2-3 
9. Limestone, similar . to No.7.... .. ................. . . . .. 8 
8. Shale, bluish green ..... . .. . ... . ........ ... . . ... .. .. :.... 2 · 
7. pmestone, in regular beds four to eight inches thick, 
very fine-grained and compact, blue and buff in color. 
Occurs in thicker layers than No.5 ......... . ..... . ; . . . ... 15 
6. Shales, green, calcareous, containing ·lenses and bands of 
limestones rich in fOlssils. Among Ithe most comm'on are 
Or this subaequ.ata and branching monticuliporoids .. . . . . 5 
5. Lim€stone, thin-bedded and compact, with marly layers 
one to two inches thick separating many of the beds. 
Latter are irregular iIi thickness and range from one to 
three inches. The marly partings do nOit always appear 
on fresh joint faces but . stand out on weathered surfaces 25 
4. Limestone, dolomitic, compact, blue when fresh but weather-
ing to buff on exposure; in even beds eight inches to two 
feet thick, contains few or no fossils . The quarry beds 
at Gutt€nberg and McGregor and the '''Lower Bluff Beds" of 
some wri,ters . . .. .. ......... .. ... . ...... . ..... .. :....... 25 
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FEET. 
3. Shale, green, immediately overlying the St. ·Peter sand-
stone . . . . . .. . . .. .. . . ... ....... . . . . .. . ... .... ... .. . .... . . . 2 
2. Sandlltone (St. Peter) . .. .... . .... . ... ... :. ... ..... . .... 85 
1. Limelltone, Prairie du Chien, to low water in Mississippi. . 90 
GUTTENBERG SECTION. 
FEET.' 
5. Limestone, dolomitic, in heavy ledges, vesicular, coarse, buff 
colored, the typical Galena dolomite.. . . . . . . . . . . . . . . . . . . . .. 100 
4. Limestone, magnesian, in beds two and three inches to one 
foot thick, mottled gray and buff, only partially dolomitized 
and containing sixteen per cent of magnesium carbonate; 
part of the rock is very ,;fine-grained, compact and gray 
colored, while other portions are buff and ·have a rough, 
coarser feel. Contains some chert in bands and scattered · 
nodules. In Ibhese beds are loca.ted the quarries' supplying 
rock for the lime kilns at the base of the bluff. .. ..... 60 
. 3, Limestone, gray, nonmagnesian, fine-grained, compact, in 
. thin and uneven beds. Lower portion not well exposed on 
the ridge, since it is partially covered with talus and soil. . 85 
2. Limestone, dolomitic, blue when fresh 'but 'weathering to 
buff, beds eight inches to two feet thick. In these "Lower 
Buff Beds" the quarries are located . ... . ...... . ...... : 15 
1. Sandstone, Saint Peter, not, exposed here, but known to rise 
ten feet above the river. 
ELKADER SECTION. 
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FEET. 
'5. Dolomite, liglht blue, rather compact, in ledges six inches ' 
to two feet thick. Some of the upper strata are separated 
by thin layers of reddish fissile .shale .. ..... . ... . . . .. . . 25 
4. Dolomite, light gray ·to buff, containIng many small cavities, 
ledges varying in 1lhicknes's from one to five feet; most of 
them' being over two feet thick .... .. ..... . .. ... ..... . .. '. 25 
3. Dolomite, buff, masSive, weaJthers irregularly, forming pitted 
surfaces ........ . . . ..... . . . .. .. . . .. . . ..... .. .... .. . ..... 70 
2. Unexposed ....... . . . . ... . ....... .. ... . ...... .... .. : .... . 35 
1. Limestone, nonmagnesian, in thin beds, compact, fossilif-
erous, contains chert nodules arranged in bands, exposed . 
• to riv'er .. .. . . ' ... . .............. . . . . . ....... , ........ '. ~. 25 
Numbers 4 and 5' in the above section are being quarried. 
Rock for the stone bridge in Elkader was obtained from this 
quarry. Numerolls other sections might be mentioned but the 
main features are given above. 
In places the entire ' assemblage of beds appears to be nOIl-
dolomitic, a feature which is not peculiar to Clayton county 
but is known to be characteristic of the Gal~na in northeastern 
Iowa. 
The Maquoketa division of the . Ordovician is more highly 
calcareous than equivalent beds in Dubuque and other counties 
• '. I I 
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to the , south and 'yet does not conta:~I/-y be4s which hav-e been 
qparried , ib, ,any. extent , in the , coup.ii: ' , ~TKe chert beds above 
the mid~l~ o,f the formation are suffi~iently indurated to be used 
for road material. ' 
The Niagaran limestone covers an extensive are~ ip, the south-
. ern portion of the county, an irregular area on ,the; divide be-
tween Volga and Tm:key riv!'lr~ ' 'and: srriaU ' .oliWer,s, in Grand 
Meadow and Marion toWnFJhips. A large nm;nber of outcrops are 
available',aJ.Op.g the niimeroUI;! s,tream, W;1Y,S.' ' Quarnes have been 
opened near-Gunder and 'Strawberry Point An extensive quarry 
is ope~ed just: acr~ss ~the line , in Fayette c~u~ty. The beds de-
veloped are sirriil,ar , to 'those available in Clayton cOl1nty. The 
Niagaran' b'eds are, somewhat variable but consist generally of a 
buff, heavy-bedded dcil?ririte, the' ledgesvarjing from two to 
four or, more ,feet in thickness. The Wilkes Williams quarry 
which.is d~scribed later under the discussion of Fayette county, 
may be accepted as repr'esentatiye . for the northern outliers in 
Clayton county. In section 15; Cass township, about one mile 
north of Strawb~rry 'Point, the foll~wi~g quarry sec~ion may be' 
obsetyed:,' " 1 , ,, ' .. , ' , , 
, : !.. , FEin. 
2. Dolom,i,te, coarse,textured, baff, .containing chert 'nodules, in 
' J Jedge&" :;ei~ht~n inches to ,three or, four feet thick. :: .... . 8-10 
1. Dolomite" lig.1l1t: gray, almqst white, finely crystalUne,. free 
" from c)1ert; in layers from four to eighteen inches, and -t"l'\"o 
and one-half feet in thickness. The thicker ledges can be 
, , " split 'iiito', "any " desir'ed thickries"s" a1on"g " la'mination" p~anes. 
The rock is "soft, when "first quarried and grows hard on ex-
posure .:', . .. .... , .. ....... . . . .. . : . , .......... :: ..... ,. 6-8 
Similar sections ' hav~ "been developed 'at ' o'ther points in the 
,neighborhood; : 'The beds are some ' sixty to seventy feet above 
the base' of- the Niagaran: ' They are almost white, " :fine~graimrd 
and rather soft when :first quarried al1d attain a thickness of 
twenty to twenty-five feet. " , 
, A description 'of a few other quarries and minor openings 
follows: ' ' I " . 
Along tJJ:e river ,ro,ad ,north of N ort,h McGnigo'{ in s~ction }o, 
Me,ndon township, ' is a qua,rry in the transition beds 'from, the 
Saint CroIX 'to the Oneota:' The' rock is' a"satla:sf6Il~ With 'caica-
OLAYTON COUNTY 187 
reous c~ment and effervesces freely with acid. About twenty 
feet .,of heavy ledges are exposed with several feet of waste above. 
This'(quarry was used, ,during the progress' of river .improvement. 
It is conveniently '19 cat.e d for u:;!e ' f~r road :work., " " 
'Along the old military road leading north from tom is the 
Langley quarry, opened in the heavy beds or'the Oneota about 
one-fourth mile ahove the . village; ' ltis fifty feet or so above the 
Saint Croix and about 100 feet below the top of the bluff. The 
stone is a hard, buff, granular dolomite, sqmewhat vesicular, with 
the vesioles s·tained by iron. About twenty feet of rock are ex-
posed in ledges one to_ three feet thick. Four feet of , waste 
overlie the solid rock. The slope above the quarry is very steep ' 
and unless'it be composed largely of rock will necessitate a large 
a:mou~t ',of s~ripping. ,,' "", .. 
At ~bout the center oi section 27, M,endon township, a short 
distance . south~est of McGregor, is the quarry of Frank Boyle. 
As given"by Leonard the section is: ' ,. , 
FIG. ' 21-Boyle quarry in lower buff beds, McGregor, Clayton county. 
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FEET. 
Fine-grained and compact limestone, light blue to buff....... 34 
Dolomttic limestone in ledges one to four feet thick, Iblue when 
fresh, but weart:hering to buff; the "Lower Buff Beds" .. 10-12 
These beds are near the base of the Platteville limestone, only 
a few feet above the Saint Peter, which is exposed along the 
road leading from town to the quarry. At one point Mr. Boyle 
has utilized th.e outcrop for the purpose of obtaining his sup-
plies of sand for use in laying cement and other similar work. 
The sandstone is 80 soft as to be· easily removable with pick and 
shovel. 
FIG. 22-Boyle sand pit in Saint Peter sandstone, near McGregor, Clayton county. 
There are unlimited quantities of rock easily available .in the 
neighborhood of Elkade·r. Stoops quarry may be taken as typi-
cal. It is located on the point of the ridge on the east side of 
the river .near the, county hospital. A section of the entire bluff 
appears above. The quarry shows: . 
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. FEl!1f. 
Waste rock . . .. ... . .. . ... . ..... . ... ... . . .... '. . . . . . . . . . . . . . . . 6 
Thin buff ledges, eight to twelve 'inoh€S thick .. . . . . ... . ... . 6 
Thin blue ledges, fine-grained, eight to twelve inches .. . .. ' " . . 6 
Heavy beds, the upper six feet and tlhe lower four feet in thick-
ness; buff, sugary dolomite .. , .. . ... . '. . . . . . . . . . . . . . . . . . .. 10 
Thinner 'beds, buff dolomite, twelve to twenty inches, at base of 
quarry . ........... .. .. . . ........ . . . ... .. .... . .......... 10 
This is now the Clayton county quarry. The town of Elkader 
has a No. 10 Western rock crusher installed for making ma-
<!adam and concrete material. ' 
About two miles below Guttenberg the Knudt quarry has 'been ' 
operated to a considerable extent 'for obtainip.g rock for use in 
river w.ork. The quarry is located in the river bluff about 
seventy-five feet above the Mississippi and the rock is removed 
by barge as the stream flows close to the foot of the bluff. It 
shows at the base twenty to twenty-five feet of the blue we-
grained beds described by Leonard on page 252 of his report. 
The layers as seen in the fresh face are from ~ight to twenty 
'inches thick. Above are from four to eight feet of'rather soft 
granular rock, probably dolomitic. Then 'there succeed twenty 
feet of gray, granular, vesicular, magnesian material. The 
quarry is probably located in beds 3 and 4 of Leonard's Gutten-
berg section. 
At the south end of the ridge between Miners creek and the 
Mississippi at Guttenberg the , Platteville beds are, quarried 
somewhat. Here the blue beds are overlain by the thin nodular 
layers of the Decorah shale and above are the thin beds of the 
Galena. The rock seems similar to that at McGregor, as shown 
in the Boyle quarry. ' 
One mile north of Luana the quarry of H. J. Walk showsl hard 
blue, fine-grained stone in beds ' six to. twelve inches thick. The'se 
are overlain by three to six feet of waste and loose rock. Some 
of the ledges are gray and softer than others. The quarry is 
near the top of the Galena. 
, This quarry, together with one acrQSS the road and one about 
one-half mile north, in Allamakee county, is at about the same 
level as those described from Cherry Valley in Allamakee county. 
The ' rock appears to be similar in character and appears fine 
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and-solid when in the quar'ry ledges. The quarries are all con-
veniently situated for installing crushers, especially the three 
near Luana, which are we.ll located, close to the road; and some 
of them high enough:to allow the use of gra\lity. 
. . . .. . . " ': . . ' . . . 
The Niagaran limestone is extensively ·quarried in the south-
western part of the county. A niile north of Strawberry Point 
in the north half of section 15, Cass toWnship, is the Sousley 
quarry, described by Leonard on page 277 of 'his report, and 
llear it is the Kirkpatrick quarry which shows : 
FEET. 
Waste rock ... _ ............ -.. .... ... ... , . ... ' .' '. ' ..... . - - ... . 
Thin-bedded; very cherty, yellawish dolomite somewhat water-
worn, jointed .. . .. .... .. .. ... . ... ' . .... ',,: .. .. ... . _ : . .- . . . . 4 
Heavy-bedded, white, fine-grained rock, some cherts, tendency 
to split into thin layers on exposure; shows small caverns 1~ 
Not exposed ......... ..... .. ...... :.,'. ............ . . .. .. ..... Ii 
Thin-bedded layers, bottom one 10 inches, light buff, crystalline, 
cherty ............ ....... .. ....... .. .. ....... _ .... ,' _ . . . 6 
The quarry, like most of those- in this part of the county, is 
located in a ravine some distance from the road. This makes 
the ' removal of stone rather difficult although the quarries are. 
easily opened . . 
On the east line of section 24, Cass township, is the Smith 
quarry, about one-half mile north of the road.- A considerable 
face is exposed here and rock is fairly easily obtained. The 
foundation for tlie new city hall at Strawberry Point was built 
of rock obtained at this quarry. The quarry shows the following 
section below a steeply ascending bluff face: 
FEET. 
Broken -ledges __ . . __ . _ ... . . . .... _ .. .. . . _ . . _ .... . .. '. ' _ . . .. ' ___ 2-3 
Thin ledges, six ' and twelve inches .. , _ . . ... . _ ........ _ . _ . . 1-1112 
Ledge of soft gray rock, rough fracture ,' ..... ..... . . . . _ ; . . . 2 
Light gr·ay to white, fine-grained rock, hard, some chert, in three 
or four ledges ... ................. . .. . . ..... . .. . . _ .... _ . . 6 
Similar rock in one ledge .. __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l lh 
Yellow, .sandy, finely crystalline ' dolomite, flinty, basal layer 
one foot, two thin layers four inches each . ......... 1'/. 
The best rock and that freest from chert is said to come from 
the two ledges immediately below the quarry floor. This quarry 
faces the same difficulty as those nQrth of town; that is, diffi-
culty of access. . 
Over the areas of this part qf Iowa, where-the Fort.' Atkinson, 
Galena or Oneota 'are surface r.ocks, the 'geest is sui'table 'foruse 
<?n roads,I-~spec~aliY' whim mingled with the chert from the lime-
stone. If gravel or crushed rock were mixed with this Clay it 
shoul~ mak~ good roaq mat'erlal. ,Several localities in Allamakee 
l:md Clayton countie.s show outcrops of geest. The areas 'ofth~ 
Nil:tgaran also show some patches of geest and ·in many case's' this 
clay is full o'f c4e!t £ragm,ents. ' An ,example of 'this is ' found 
south ' of ~trawberry Point at ' the cen~er of seetion 27; Casso 
~I~re is an exposu,re ' of' residual clfert and clay. rJ;his has been 
dug out anc~ used on the road 'leading to town with good results. 
-,;A... , little soil is used for 'surfacing. ' 
, , 
CLINTON' COUNTY. 
' , i:;AND AND GRA~, 
.. In the ,southern part of Clinton county. are a number of low 
ridges which have a general northwest-southeast trend and, blfl-." 
cau'se 'of their ,regulaiityform quite conspicuous 'features ,of the 
landscape. These are ' especially well developed in the vicinity 
of De Witt~ and as several of them have been. opened up .h~l'e, 
their constituents are well, revealed. The town of DeWitt, owns 
and. operates a large pit -in one or these ridges about one mile 
south of town, in the southeast quarter .of , the southwest quar-
ter of section 19, DeWitt township: ~his ridge is esker-like in 
Qutline, with the same gener,ai trend as th'e neighboring ones. 
The material is very irregular in distribution in different parts 
of the pit, but is, chiefly rather c.oarse gravel above with £ner 
gravel below. In pla-ces sand is abundant and the , entire ridge 
is capped with loessial sand, and loess. The coarse material, is 
quite largely limestone with foreign pebbles forming perl;taps 
one-half the mass. Much ,of this forei~ materiaJ is de,cayed, 
some of It so ml,fch so that it can easily be br.oken, into powder. 
Ther€ are , ~ome bowlders, but these are neither Gommo:p. ,nQT 
large. Very few of them have a diameter of over one foot. Some 
small blocks of liIl}F-cemented conglomerate: ar~ found in .the .pit. 
The uppel;' part of the .deposit is genenilly quite ,stroI,lgly, if OJ)-
stained, a~d in places the entire body is somewhat discolored, 
I· 
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though not so strongly as are typical Buchanan ·gravels. The 
pit" is twelve to fifteen feet deep. 
A few rods to. the northwest of this pit is another one in the 
same ridge. T·his one is owned by Scott county. A spur from 
the Ohicago, Milwaukee & St. Paul railroad runs into . this pit 
and cars are hauled under a platform upon which the gravel is 
carried by means of wheeled scrapers. It is then dumped into. 
the cars below through a hopper in the platform. . . 
About one and one~fourth miles south of town, in the north-
west quarter of section. 30, a . small pit ha~ been opened on the 
. farm of Mr. Wallace. This is in a ridge in continuatIon of the 
series extending to the northwest, and which shows a similar 
constitution. There is a large proportion of limestone in the 
coarser material, the foreign pebbles are decayed and all the 
characteristics ally this deposit with others 'in the neighborhood. 
The gravel from these mounds has been used for concrete 
work as well as for road materiaL Many Of the streets . and 
roads in and around De Witt are macadamized with gravel and 
show great improvement over the sand· and dirt roads. They 
are much less trou\lled with dust and maintain an even, smooth 
roadbed. 
The ridges Mntinue west Qf town' towa'rd Grand Mound, and 
gravel may be seen in the rQad cuts across these, shQwing that 
they all have a common origin and similar composition. Some 
Qf the beds show a weathered 'Upper zone, reddened and oxidized, 
as is the case in the pits described abQve. In the southwest 
corner of section '14, about two miles west of town, one of these 
ridges has been opened up Qn the SQuth side of a small stream. 
The bank shows on top one Qr two feet of sand and loess, then 
about eight feet of much stained gravel, which is quite coarse in 
places, especially in the upper portions. -Bedding is not promi-
nent in .this part. Below this layer and sharply differentiated 
from it is a bed Qf clean gray gravel, rather fine and quite uni-
form o.f composition. This lower bed is about four feet thick 
to the bottQm 'Qf the . pit. T~e road has been cut through the 
ridge close by the pit and exposes four or five feet Qf fine sand 
Hbove the graveL Ho.wever, some of this thickness may be due 
to ·slipping. Above the sand is a loesslike clay. Across the road 
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to the northwest is another short ridge 'parallel to the one here . 
described ahd probably of simi~ar constitution. 
In the northwest quarter of section 16, Orange township, a 
little more than a mile east of Grand Mound, is an old pit ten or 
twelve feet deep, which was once operated by the ' Chicago & 
North Western Railway, and is now used by the town of Grand 
Mound. The Imaterial here is in general coarser than that at 
De Witt. It is not well exposed, ' but where recently used shows 
a much weathered, somewhat indurated gravel, pebbles having 
diameters up to two or 'three inches, being in considerable abun-
dance. In another place the gravel is much fresher and quite 
coarse. One bowlder three by one and one-half feet in diameter 
is complete~y decayed so that it is quite pulverulent. , Many others 
are decayed, completely or in part. Some of the bowlders pres-
ent are. two, three and four feet in diameter. 'There is a large 
quantity of material left in this pit and it shollld prove very use-
ful for road and concrete purposes. 
STONE. 
With the exception of a small area close to the Mississippi iIi 
Elk River and Spring Valley townships, which is underlain by 
the Maquoketa shales, the country rock of Clinton county be-
longs to the Niagaran stage of the Silurian. There are said to be . 
exposures of Niagaran limestone in every township in the county, 
save one, Berlin township. 
It is quarried particularly in the vicinity of Clinton, where 
considerable thicknesses of the limestone are exposed in the 
bluffs bordering the valley of the Mississippi. There are also 
many small openings from which stone is removed, that are scat-
tered so universally over the county that it is scarcely possible 
to segregate them into districts. Next to the Clinton quarries, 
in the depth of 'strata exposed as well as in commercial impor-
tance, come, no doubt, the group of small quarries in the south 
tier of townships near the Wapsipinicon and in the neighborhood 
of Wheatland, Calamus ana DeWitt. 
The Niagaran consists typically of beds of dolomitic limestone 
and dolomite, varying in nature from fine-grained, yellow, tpinly 
13 
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laminated and porous layers, to heavy beds as .great as six feet 
in depth, of brown to blUish gray compact stone. Chert in bands 
and nodules occurs very commonly throughout the Niagaran 
'strata.. As mentioned, the stone has been quarried at a number 
/ of localities in diffe'rent parts of the county. The follQwing char-
acteristic seeiions will afford ,an idea of the quality of the rock, 
the succession of the beds an.d the extent and possibilities of 'the 
building stone industry. They are taken in the principal quarry 
districts. ' 
Olinton Quarries.-The Clinton City quarry is located at 
Fourth Avenue and Bluff Road. The usable strata here consist 
of an upper four to five feet of soft, thin-bedded stone which 
grades into a somewhat firmer gray to bluish rock below. All of 
the beds are porous and often cavernous on a small scale. There 
are six to eight feet of weathered dolomitic residue and a varying 
depth of loess overlying the quarry. The lower beds are being 
used in city street work., 
The Thomas Purcell quarry is located at Eighth Avenue and 
. Sixth Street. A face of fifteen feet is open,' running nearly a 
block parallel to Eighth Avenue and consi,sting of strata similar 
to those described above. Below the upper five feet the beds are 
heavy; in some instances individual ledges are three feet thick. 
The bottom stratum ' contains nodules of white chert. Further 
quarrying here is)imited by the city improvements. 
The Union Park quarry belonging to the Turner Society and 
worked ,by Henry Jess,en is situated at the intersection of Union 
~treet and Bluff Road. 'A maximum of thirty feet of the Niag-
a.ran is exposed, covered by three to four feet or'drift and ten to 
twenty feet of loess. The upper portions of the dolomitic beds 
are fissured and weathered in places toa residuu.rU or "geest." 
The top beds are also soft and of an ochero.us yellow color. The 
bottom ledges are' denser, of a gray color and run one to three 
feet in thickness. Only the latter are solid enough for founda-
tion or otheri:mportant masonry w0rk. Th~ quarry is worked 
constantly, 'hand methods only being practiced. , The heavy and 
increasing amount of stripping necessary to obtain 'these lower 
.strata is a great handicap to extensive development. 
P.!'AT~ XH-'l'llOmas Carey quarry section showing the general character of the Niagaran beds of the region. The chert beds 
are rather prominent in the middle section. Clinton, Clintoll county. 
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The quarry of Thomas Carey on Fourth Street, near Lamb's, 
is the most extensive opening in Clinton; There is less of the 
worthless disintegrated material here above .the solid ledges. 
Thirty-five to forty feet of usable stone have been opened up 
and a large amount taken out. The 'individual beds vary in 
thickness from a few inches to three feet and products of any 
desired dimensions are obtainable. Fifteen ' to twenty feet of 
loess are removed to reach the quarry beds. The output con-
sists of foundation material and some dimension stone from 
the deepest beds, while the upper strata are crushed! for road 
and concrete work. The quarry is equipped with a portable 
jaw crusher made by the Western 'Wheeled Scraper Company. 
Near, Agatha Hospital in the city of Clinton is a, small quary 
which shows a face of sixteen feet of buff, vesicular, sugary , 
dolo~te with iron-stained cavities. In places tl}.e rock ~s mas-
sive, elsewhere it lies in layers six to twelve inches thick. At 
the east end of' the quarry the material has been broken for 
macadam. The upper part here is broken into spans, while 
the lower part lies in layers. The rock seems rather soft for 
road work. An overburden of two to six feet of geest and drift 
has to be removed before quarrying operations can be prose-
cuted. 
All along the base of the bluff are outcrops of Niagaran and 
several quarries have been opened up. The Cl1ase quarry 
showed a covering of sand below which are ten feet of soft, 
crumply material, evidently waste of the heavy top ledges of the , 
Agatha Hospital quarry. This has been ~aken out for road use 
, and is said ,to make good met8J.. It packs well and does not form 
dust. Below it are eight feet of bedded rock, buff, similar to 
that of the Hospital quarry, and at the same level. 
The Union Park quarry, near the head ot First Avenue, shows 
twenty feet of yellow dolomite in heavy beds, under three feet 
of Kansan drift and eight to ten feet of loess. ' 
The dolomitic beds are exposed at other points near Clinton, 
especially to the north in the vicinity of, Lyons and in many 
places in the hills to the west along small tributaries. 4-t all 
points the surface layers are usually badly honeycombed by 
weathering and solution, and often nothing remains but a yellow-
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ish . crumbling dolomitic sand or dolomitic clay residuum. It is 
therefore necessary to remove in most cases great q~a'ntities of 
the disintegrated portions to reach thEf deeper solid and more 
durable ledges. These surface materials are serviceable in the 
shape of crushed stone, although they" are not of'the best quality, 
even for this purpose. 
The accompanying section is . given as showing the general 
character Of the lower Niagaran beds to which the Clinton 
quarry rock' belongs:* 
FEET. 
6. Drift ................................ .. ...... , ...... : ... 5 
5. Geest ................................................. .. . 3 
4. Porous and yellow, dolomitic limestone, irregularly bedded, 
full of small crevices lined with calcareous incrustations. 
This is known 'as "shell rock" among the quarrymen.... . . . 40 
3. 'Finely gr,anular, yellow, dolomitic limestone with numerous 
small cavities, often lined with a coating of crYSItallin'e cal-
, cite. Bands of chert occur at intervals of from two to four 
feet. Seven of these were each about five inches in thick-
ness .................... . ....... :............. . ......... 30 
2. Buff-brown, dolomitic limestone of fine"grained texture, with 
many bands of chert, also scattered nodules of c'hert. The ' 
chert is most abundant 'below. Some of the chert 'bands 
have a thickness of one foot. These thicker bands occur 
above and the thinner lie below. Thirteen bands in all 
were counted. The lowermost, of which some were no more 
than an inch in thickness, lie close together ............ 25 
1. Blue shale (Maquoketa) ................................ 15 
In Orange township, the 'principal exposures are on Barber 
creek. On the land of A. A. Barber, in the southeast quarter of 
section. 29, the following beds are m view m an old quarry:, 
FEET. 
4. Soil.................................. . .......... . ...... 1 
3. Shattered 'an,d disturbed! yellow, . thin bedded, limestone ... 9 
2. Very thinly laminaJted, yellow limestone, sepafalting very 
readily along bedding planes into thin saaJbs of even a 
fraction of an inch in tlhjckness . . . . . . . . . . . . . . . . . . . . . . . . .. 11 
1. The , above rests on a floor which dips steeply to the north ' 
and consists of heavy firmer ,ledg,es of weathered, porous 
limestone, some few feet of which have been worked. 
The top; N 0;3, "slate," is being used as macadam and appears 
to give good service in this capacity on comitry ,roads . 
• Geolo'gy Clinton County; iO':l'a Ge~logical Sur~ey, Vol. xv, page 401. 
PLATE XIII-Old Randall quarry n ear Big Rock, Clinton county, showing heavy . 
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Mrs. A. Smith has a small quarry south of Barber creek in 
the southwest quarter of the south~ast quarter of section 29. 
Eight to ten feet of porous yellow lime.stone are exposed in beds 
from six inches to' less than one inch in thickness. There is 
little drift or soil covering. The same stone crops out in the 
hills along both sides of Barber creek, southeastward, through 
sections 29 and 30. The strata are seldom horizontal but no uni-
form direction of dip was made out. ' In some instances the lack 
, of horizontality is likely due to creep, but in general seems to 
be the result- of disturbances on a broader scale, which are indi-
cated also by the shattering of the beds themselvel;l. 
Near the southwest corner of . the northeast quarter of section 
9, near Buena Vista, Olive township, F. C. Huehl has worked a 
quarry on the land of S. B. Walker. The beds, are similar to 
I those on Barber ' creek south of Grand Mound. They are less 
weathered and harder, more durable stone is obtained relatively 
near the surface and without much ,stripping. 
In the vicinity of Big Rock post office in Spring Rock township 
the porous yellow dolomite is exposed in the cliffs along-Rock 
run, and at numerous places to the south of the river in: Scott 
county. , 
In Sharon township, stone has been quarried' o~ the farm 
of Henry Kiel, one-half mile east of Lost Nation; The beds 
here are porous, uneven and cherty. 
The quarry section ~ven below is exposed, one-fourth of a 
mile east of the center of section 15, Sharon township :*, 
FEET. 
10. Drift : .. .. ... ... , .. . . . . . .. .... ... . . . ..... . ..... .. .... ' . .. . 5 
9. Geest ................... . . ......... .... . . ' .. ... ; . . . . . . . . . 4 
8. Fine-grained apd laminated rock, breaking along the 
horizontal 'seams iIllto slabs from one to ' three inches in 
thickness .. ........ , ....... .... . . ............. '. . . . . . . . . . . 4 
7. MJore coarse-grained and poroUlS, evenly bedded, yellow , 
dolomitic rock, without well marked lamination ..... ~ ... 3 
6. Fine-grained dolomitic limestone, ' in places with very 
distinct crystalline texture, and weathering into slabs, 
about four inches in thickness ....... . ..... . ... .. . .... ! . . 3 
5. Yellow rock wilth occasional pockets set with crystals of : 
calcite ..•..... .. .......... . .. ... ' . . .... . ...... ~ ' " .... • ~ " " 4 
4. A single layer of fine-grained, dolomitic rock ..... . .... '. ::.~ 3 
.I:', '_'. 
*J: 'A. Udden, Iowa Geolog ical Survey, Vol. XV, page 400 . • 
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3. Brownish, dolomitic limestone of compact ,texture, breaking 
much in quarrying, and havingo{)Casional crystals of 
calcite ... . .... .. ......... . .... .... .. ... . . .. . .. ... . .... . . 3 
2.. Laminated, fine-grained and compact, dolomitic limestone, I 
breaking inrto layers one inch in rthickness, occasi{)nally 
Ibearing chert . .. . .. .. ... ......... . .. ~ . . . . . . . . . . . . . . ... . . .. 1 
1. Solid a;nd compaJCt Ledge of gray, dolomitic limeSitone, with 
some empty crevices lined with a t!hin coating of crystals 
of calcite ...................... .......... . .... . . .. . . ... . 2 
CRAWFORD COUNTY. 
SAND AND GRAVEL. 
So far as surlace materials are concerned, Orawford county 
is very similar geologically to Harrison and Monona counties. 
As in. these, the gravel and sand deposits are of the Buchanan . 
stage, occurring above the Kansan drift Clay and beneath the ' 
covering 'of loess which is so general throughout the western . 
portion of the state. 
As might readily be expected, the . principal exposures of 
gravel and sand occur along the streams where the latter have 
cut through the loess covering. . Boye·r river has removed the 
capping of loess in many places, and exposed the water-laid 
materials beneath. 'In the northeastern part of section 4, Union 
tOWnship,eight feet of sand and gravel are exposed benea,th 
loess which varies in depth up 'to eight feet. The gravel and 
sand are inter- and somewhat cross-bedded, and in some places 
partially cemented. 
One and a half miles down the' Ohicago, Milwaukee & Saint 
Paul railroad from Arion is a large pit where the railway has 
gouged into the point of a hill along Buck creek .. 
~ distance of 300 to 400 feet is open, and considerable amounts 
of sand have been removed by the railway company. A maxi-
mum depth of seven feet of loess overlies most of the exposure. 
This. is definitely separateli from well-stratified· sand which in 
the upper part is somewhat silty. The sand becomes coarser 
downwards, and cross-hedding is evident near the bottom. 
Pebbles one.Jhalf inch in diameter are included in the lower . 
part. The sand grains are rounded, mostly clear quartz, and 
the deposit as a whole is bright and free from iron-staining . . 
Twenty-four feet of sand have been exposed and the bottom 
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was not reached at that depth. The to,p of the sand is ~,bQut 
thirty-five feet' above the w:.ater in Buck creek. .. 
The nature of this deposit, falsely. bedded, coarse below and 
finer and more uniformly stratified upwards, indicates the work 
of loaded water currents under gradually cp.anging conditiQns. 
The lower ' strata were dropped by a current · of high velocity 
carrying coarse materials while succeeding layers were put down 
in water with decreasing volume and velocity. " 
This deposit forms a high terrace to the southwest of the 
stream. At a number of points in the next two miles up stream 
the gravels are exposed both artificially and naturally. About 
one-half mile from the above cut at a bend in the creek forty 
feet of interbedded gravel and sand can be seen capped with 
twelve to fifteen feet of loess. Here the g~adation In conditions 
is not so clear, as coarse gravel and fine sand are inter stratified 
indiscriminately from top to bottom. The gravel appears d,oWn 
to water level and seems to have no relation to the present 
stream. Many bowlders as large as the head appear in the 
gravel layers. These are glacial sands and gravels. There 
are any number of points along here where an unlimited supply ' 
is available with but' a small amount of stripping. I' 
. . The gravels appear also south of Arion as a bench along the 
Boyer, and pits are opened up at various points. So far, the 
sand has been used only for building purposes. 
Good gravel with some sand is taken from a terrace in sec-
tions 36, Paradise, and 1, Union townships. Some fifteen feet 
of gravel are exposed here under about two feet of pebbly soil. 
The terrace is fifteen to twenty acres in extent: · It is close to 
the railroad and a spur could easily be run to it . . In s:ection 28, 
Denison township, ten feet of similar material are exposed under 
six to eight feet of loess, the latter becoming rapidly deeper 
away from the open pit. , 
Boyer river and its east branch in the Vicinity of Denison 
have two terraces, the lower of which is about ten feet above 
the level of the flood plain and the upper ranges from thirty 
to forty feet higher. The first affords coarse gravel, the second 
fine sand with occasional bands of gravel: Small bowiders up 
to eight and teiJ. inches in diameter are not uncommon in the 
204 ROAD AND CONCRETE MATERIALS IN IOWA 
lower terrace materials. Both benches ' have been developed in 
a small way by the Mills Sand & Gravel Company, and are ex-
tensive and capable of much greater development. The pits op-
erated are west of town on the main line of the Chicago & 
North Western Railway, which itself has removed an enormous 
quantity of graveJ. 
One of the largest pits in the county is located in section 13 
of Goodrich township. At this place there are fifteen to twenty 
feet . of cross- and interbedded sand and gravel under some six 
feet of loess. The upper part is somewhat coarse and grades 
into principally sand below. . 
Many 'other similar, though in most cases less prominent, ex-
posures of these gravels might be cited along both the main 
and east branches 'of the Boyer. One other on the latter stream 
which perhaps should be mentioned here is at Vail, in section 
30 of West Side township. Quite a large opening has been 
made here, and' some six feet of gravel are visible under three 
or four feet of loess cover. 
Besides the natural exposures of gravels made by the streams 
it is reported that these materials may be found quite generally 
throughout the county under the loess wherever a searoh is 
made. As a rule, however, the latter is quite deep, and few .of 
the smaller streams have cut through it. Many artificial open-
ings are scattered about the county, but the material so uncov-
ered is usually unfit for concrete work. A large part of the ma-
terials used for construction purposes is shipped in from Lake 
View, in Sac ~county. ' 
DALLAS COUNTY. 
SAND AND GRA. VEIr. 
The supplies .of sand and gravel in Dallas county- are derived 
from two main sources, gravel terraces along the streams and 
from the hillocks ot the Wisconsin drift . 
. ·.stream Terraces.-Des Moines river is the largest stream 
in -the county, but is of but minor importance, since its total 
)~ngth ·~thin tlie borders is not to exceed six or seven miles. 
, -r;rh~re ~s ~ well-defined ~ravel terrace some twenty-five feet above 
)'water, and a higher terrace, about seventy feet above the stream, 
'j 
I . 
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seems to be composed entirely of drift. In sections 11· and 14 
of Des Moines township the lower terrace is prominent, being 
in the latter place five or six ·hundred feet wide and a quarter 
. of a mile long. In section 11 the terrace has an area of perhaps 
fifty acres, and is composed, partially at least, of fine to coarse 
graveL 
The Milwauke~ Railway formerly had extensive pits in the 
lower terrace just west of the bridge in sectio:t;l 11. 
Beaver creek exhibits a prominent terrace through sections 
3 and 4 of Beaver township. It has an area ·of perhaps a hun-
dred acres, most of which is the property of the Chicago, Mil-
waukee & Saint Paul Railway. In section 34 of Des Moines 
township a small portion of this gravel terrace is again visible. 
Othel:' than these two places the Beaver creek terrace is not 
particularly noticeable. 
'rhe terraces noted along North Raccoon river through Greene 
county continue practically all along its course in Dallas. From 
Dawson to Minburn ·there are many remnants of a low terrace 
which, though perhaps not ·offering possibilities of wide com-
mercial development, affords ample supplies of sand and fine 
gravel for · use over a large adjacent territory. A large part of 
.the material is fine, and it is . none too clean . . On ·this account 
mu~h of the material now used in Perry is shipped from Des 
Moines. In section 5 of Dallas township on a small creek which 
empties into the North Raccoon is a small terrace which con-
tains gravel and sand in all sizes from three inches in diameter 
down. This has been used on the roads in the vi~inity and has 
not been highly successful, but the fault in all probabilityis in 
the workmanship and not in the material. 
. In the vicinity of Redfield there are numerous remnants of 
terraces along Middle and South Raccoon rivers. There was 
at one time ' a gravel pit in the s~uthwest part of the town, put 
this has long since been abandoned. It is reported that a well 
in this neighborhood showed fifty feet of gravel under eight 
.feet . of alluviuin. The Chicago, Milwaukee and Saint Paul Rail-
way.formerly had a pit in section 34 of LInn township, which · 
was abandon,ed before being. completely worked out. Along 
South Raccoon river in Union township are several small ex- . . 
. I 
, 
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posures of gravel in a terrace which will probably furnish con-
siderable quantities. '. 
R eworked Materials.-As might be expected of streams along 
which gravel terraces occur, sand and gravel bars are quite 
common in the rivers of Dallas county. The deposits of this 
nature in Des Moines river are not largely drawn upon here 
because of the large amounts of t~rrace gravels which are ac-
cessible. 
8and bars in Middle Raccoon river at Redfield contain some 
dirty material, but a much better quality of sand and gravel 
. may be obtained from this stream in section 34 of Linn town, 
ship. There are a number of bars of good size in the river 
between . Redfield and Van Meter, and the same is true of the 
Nort~ Raccoon from the latter town to Minburn ... Ex'cellent 
sand and gravel is taken from the river in several places east 
of Van Meter and this, together .with some supplies that are 
shipped in from Polk county, satisfies the demand for many 
miles to 'the south and west. 
Glacial Deposits.-Most of Dallas county north of Raccoon 
river lies within the area of the Wisconsin drift. The hills and ' 
ridges of this region furnish supplies of sand and gravel which 
are variable in both quantity and quality but which constitute 
a useful and valuable asset. In the vicinity of Granger, and 
also of Linden, fairly good materials are derived from beds of 
this nature. As has been rem,arked in connection with other 
counties inside the Wisconsin drift area, the possibilities of 
finding workable deposits in other of these hills is well worthy 
Df investigation. 
STONE. 
The Coal Measures underlie the entire county, and are made 
up of a series of shales, sandstones, and occasional thinly bedded 
limestones and thin seams at coal. The shales greatly predom-
inate. Good sections are exposed along all of the principal 
,streams. The 'sandstones occur in lenses, and are best exposed 
.alo·ng Raccoon river. The most important lenses occur in the 
vicinity of Redfield. As a rule the sandstones are not well in-
,dura ted, and are of a reddish brown color. At a few points, well 
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indurated beds are available, and have been quarried inter- ' 
mittently fo.r mo.re than a third o.f a century. The mo.st impo.r-
tant quarry sectio.ns are given belo.w. 
Sectio.n expo.sed o.n the so.utheast quarter o.f sectio.n 3, Unio.n 
to.wnship, abo.ut two. miles southeast o.f Redfield: 
FEET. 
5. Drif,t, of variable thickness. 
4. Sandstone, soft, buff, heavily bedded ............... .. . 8 
3. Sandstone, blue, compact, hard .. ....... '. . . . . . . . . . . . . . . . . 7 
2. Olay-shales, sandy, blue .. ........... ..... .. .. .. ...... . ... 4 
1. Sandstone, ,exposed to river....... .. ................ .. .... 8 
Number 3 is the o.nly ro.ck quarried. At the quarry it has a 
thickness o.{seven feet, but it thins o.ut· rapidly, and abo.ut thi,rty 
ro.ds east, it is ' o.nly o.ne fo.o.t thick. The sto.ne is o.f excellent 
quality, and is scarcely affected by weathering agencies. It was 
used extensively in Redfield, and was shipped to. Fo.nda, Waukee, 
and o.ther po.ints o.n the Spirit Lake branch o.f the Chicago., Mil-
waukee and Saint Paul Railway. 
The sandsto.nes have been quarried at o.ther po.ints, ' no.tably 
near the mo.uth of Bulger creek, where a nine fo.o.t ledge o.f 
hard, well indurated sandsto.ne appears. At ' the present time, 
sandsto.ne is .no.t used, save lo.cally, and then in a very small way. 
The limesto.ne bands make up a very small part o.f the Co.al 
Meas')lre sectio.n, and as a rule, possess no co.mmercial value. 
One exceptio.n may be mentio.ned, where the limesto.ne has been 
quarried quite extensively. The sectio.n is given belo.w. 
Talbo.t quarry, lo.cated o.n the so.uthwest quarter of sectio.n 29, 
Linn to.wnship, abo.ut fo.ur miles no.,rthwest o.f Redfield: 
FEET. 
11. Soil and drift ...... . ..... ,. , .... .. ........ . .. ... . . . .. . . : . a 
10. Clay, san:dy, buff . .... .... . .': ......................... '.. . . 8 
9. Shale, black, fossiliferous ....... . . ... . ... . .............. 2 
8. Coal, with clay parting . ...... .... . ..... :........ . . .... .. 1;-) 
7. Fire day . ..... ' .... ... ............ ........... ',' . . . . . . . . . 3' 
6. Shale, gray, with lime concretions .. ..... .. . ... ... ....... 4 
5. Limestone, hard, compact, blue, fossUiferous above, 
mostly in solid ledges :. .... .. . . . ........ ............... 7 
4. Shale, light gray .. ... ....... . . . . .. . . . ....... . ....... .. . . 21 
3; Limestone, gray, brecciated above.... .... ...... ..... ..... 1% 
2. Shales, gr3.y, nat fully exposed . ........................ , . 1% 
1. Shale, 'black, fissile, coaly 'below ...................... :. . 1% 
The stripping here is practically pro.hibito..ry. 
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, The Missouri occupies a triangular area in the southwestern 
corner of Dallas county. Exposures are limited' to Adams and 
Union townships. The beds consist of a series of shales. and 
limestones, ail of which belong to the Bethany substage. Two 
principal limestones can ,be recognized and are believed, to cor-
respond to the Fragmental and Earlham hori7'ons. The best 
sections appear along Bear creek and its tributaries, and a n~m­
ber of the outcrops have beE)n quarried quite extensively. The 
sections given below may be taken ~s a fair average. 
An abandoned quarry in the southwest quarter of section 28, 
Adams township, shows: 
FEET. 
9. Drillt of variable thickness. 
8. Limestone thinly bedded, 'slightly arenaceous •... . . : ....... 6 
7. Talus Silope ...... ... ......... . .... ..... ................. 8 
6. Limestone ................. .... ..... :................. .. . 4 
5. Shales, gray, calcareous ............. ...... .. .. ... .... .' . '. . ;) 
4. Limestone ....... ' . ... ....... . ..... .. ' ....... .... : . . . . . . . . %, 
3. Shales, gray .. : ... . .. .... .. . , ..................... ... .... 4 
2. Limestone, frrugmental .. ........ : ....................... 2lh 
1. Des Moines series, exposed a.bout. . . . . . . . . . . . . . . . . . . . . . . ... 60 
In the operation ' of the quarry; number 4 . was the lowest bed 
removed. The quarry is located well up toward the, top of the 
hill, and the limestone does not appear to extend much farther 
to the east and north ' of this point. The same beds , may be 
vj.ewed along the east and west road about a half mile south 
of the above quarry, in section 32. The quarry was operated 
at one time, a switch being extended, from the Chicago, Rock 
, .Island and Pacific ' railway. Large quantities of stone were 
shipped. , Most , of it was used for railway ballas~ l;l.nd con-
struction. 
, , Brown quarry section located on the southeast quarter of 
Mction 22; Union township: 
FEET. 
' 8. Drift and weathered material. . .. . .............. ... . , . . . . . 1 
7. Limestone "' . ...... . ... . .. ' .. . ... .' ..... : ........ . . ~ . . . . . .. 10 ( 
6. Talus slope, probably Shale ... ...... .. ....... .. : .. ... . .. .. . 6 
6. Shale, black, fissile .. .. .. .. .. .. , ... ............ ... .. . . :. . . lh 
4. Limestone, blue, c~mpact, exposed .... .. ......... . ',' . ..... . ;) 
3. Talus slope. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 25 
2. Limestone; impure 'and fragIDentaI below. . . . . . . . . . . . . . . . . . 3 
'1. Shale, calcareous, ferruginous, exposed .... ' .. . .. ·........... 3 
, . 
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The above qua'rry was opened about fifty years ago, .and was. 
worked continuously for more than .forty years. The rock quar~ 
ried is No.7, which· is a blue to buff, compact and evenly bedded 
limestone. · The individual ledges vary in thickness from eight 
to ten inches, ' and are separated by. shale partings. Chert 
nodules in well defined bands appear at certain horizons. 
The upper limestone mem.ber, No: 7, is also well exposed in :1 
quarry on the southwest quarter of section 35, just north of the 
Madison county line. It has a thickness at this 'place of twelve 
to fourteen feet, and is underlain by blue shales. The quarry 
was opened more than' twenty-five years ago, and formerly was 
connected by a switch with the Spirit Lake branch of the Chi-
cago, Milwaukee '& Saint Paul Railway. The rock utilized was 
the heavy bed of roug'Q. limestone. Almost the e~tire product 
of the quarry was used as cr~shed stone, and was shipped to 
Des Moines, and employed in the concrete foundations of the 
brick pavements. The amount of stripping was large, and added 
greatly to the cost of quarrying. The quarry has long since 
been abandoned. . 
Small quarries have been opened from time to time at other 
'points in the Upper COllI Measures in the vicinity ' of Adel and 
Waukee, but these were operated intermittently, and were of 
local importance ·only. . ' 
DAVIS COUNTY. 
SAND AND GRAVEL. 
Deposits of sand and gravel in commercial quantities are ,of 
rare occurrence in the county. 
Small amounts may be obtained 'in the north tier of town-
ships along Soap creek and some of its tributaries. . Such de-
posits occur in sections 1, 10 ,and 12 in Soap Creek township. On 
the township line where the Rock Island railroad crosses Soap 
creek, clean sand may be seen . 
. Residual ' Gravels.-In addition .to the reworked gravels 
. . 
which occur in the present stream, occasional . outcrops of 
weather.ed gravels appear in c~ts along roadways. Such de-
posits rest .on the ferretto zone of .the Kansan drift a~d sug-
14 
;. 
• 
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gest the upland phase Buchanan gravels of the northern counties. 
These deposits lack persistence and attain but slight thickness 
and are of but little importance as a source of material suitable 
, for "road and concrete work. It is believed that these gravels 
are residual in character and were accumulated during the early 
~tage of post-Kansan weathering. 
STONE. 
'Rock of Saint Louis age has been taken from several small 
quarries along Des Moines river in sec,tions 11 and 12, Salt 
creek, and in the bluff in section 13. The rock is fine-grained 
and makes serviceable material for foundations and similar' 
purposes. Coal Measure ,sandstones also appear in the bluff 
in section 13'. Sandstones also belonging "to the Des Moines 
stage are found along Soap creek in the vicinity of Carbon, 
where they are locally used for foundation material. The rock 
is of no value for fine work, but constitutes, with the Saint 
Louis beds described above, so far as is known, the sole build-
ing stone resources ~ of the county. 
DECATUR COUNTY. 
SAND AND GBAVEL, 
The sand and gravel deposits of Decatur county ar:e of the 
same two classes found in Union county, viz., the old, probably 
Aftonian, deposits, and beds and bars in the streams "which are 
probably derived from the former. ' 
Aftonian Gravels.-In several places in the county, particu-
larly along Grand river, there are exposures of gravel which 
seemingly aLe similar in all respects to those at Afton Junction, 
imd Thayer in Union county, described in detail in that report. 
At no place in Decatur county, however, do the exposures com-
pare in size with those in Union, and any materials that could be 
derived from t~m would be sufficient in amount for. 'smalllocal 
use~ only. Several places at which small exposures of the 
Aftonian gravels may be seen are: at the west end of the bridge 
over Grand river in southwest 30, Decatur townshipiwhere , 
the road crosses a small stream tributary to the Grand a short 
way north of the same bridge; at the fords on Grand river' in 
, 
. " , 
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sections 21 and 28 of Burrell township; beside the road on the 
hill south of the last named ford; at the cemetery west of Bur-
rell (Terre Haute); etc. At all of these places, with the pos-
sible exception of the first named, the gravels are under a cov-
ering which varies in depth up to twenty or twenty-five feet. 
From a commercial standpoint the available quantities are 
small. 
• Sood atnd Gra,vel Bars.-Along Grand river sand and gravel 
bars are of frequent occurrence. ,The river has cut its channel 
' i;nto bed rock nearly all the way across the county, and.in most 
places the sand rests upon the rock surface. These bars are 
insignificant from a commercial viewpoint, ~but are quite gen-
erally used for local purposes. The town of Grand River takes 
all of its. supply from the river,and the same is true of DaVis , 
City. Small amounts' of these sands have been shipped from the 
latter place, and from Blockley. Large quantities for local use 
,are to be found along Dickerson creek south of Davi~ City. 
STONE. 
The Missouri stage is represented in Decatur county by the ' 
Bethany substage, which comprises four, possibly five, well 
defined limestones, interbedded with variable shales, in the main 
calcareous. The basal. limestone member represented in' the 
county is known as the Fragmental, and is typic~lly exposed at 
Bethany, Missouri. Exposures in the county are not important, 
and are usually obscured by the overlying drift and by talus 
from the beds above. Where it is typically developed, it is' not 
sufficiently indurated· and uniform in texture to ' be ,a desir'able 
,bridge or building stone. It could be used, however, for road " 
work, concrete, and railway ballast. , So far as known, it has 
1 
never been utilized in Decatur county. All of the limestones are 
essentially nonmagnesian, are of great purity, and as a i-ule, 
contain little iron ,pyrite or ' other objectionable cons.tituents. 
The Earlham limestone appears in 'sections along Grand river, 
in the vicinity of Davis City, and in Burrell townsh~p along 
Pot Hole creek. At both of these points, some quatrYing has 
been done, the largest quarry in the colinty ' being located at 
, .. 
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Davis City, at which place the Boswell quarry shows the follow-
in,g section: ..... . 
FEET. 
6. Soil and loess . ........ . ; ... . ........ ' . . .. . ... , .. .. ... .. . , 2-'1 
~. Limestone , . . .. . .. ... ... ' .. . .. . ........ ... ' ... . ... : ... .. " . . . . 1 
4. Rotten, stone and shale " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3'. Limestone, 14-inch 'ledge overlying a. 3-inch 'ledge. .. . . .. .. . 1% 
2'. Shale and :,roUen. stone . .... ; . " .. " ........ .... '., ., . , .. , .' 1 
1. Limestone, with wavy bedding, ledges running from 3 to 16 
inches ................... , ............... ,......... . .. 6 
The ' courses appear to he somewhat persistent, but are vari-
able in thickness. A black shale appears below the basal.lime-
stone and this shale is in turn underlain by the Fragmental 
liniestone. Higher in the bluffs, the Winterset limestone ap-
pears. On Pot Hole creek, the section given below is exposed 
and may be taken as fairly representative: , ' 
FIG. 23-Winterset limestone on Pot Hole creek with shales below extending 
down, to the Earlham limestone. Decatur county. 
FEET. 
3. Limestone, ash-gray to brown, fine-grained, thin-bedded, 
with courses up to 1 foot in thickness" and shale partings 6-10 
2. ,Shale, drab, imperfectly exposed, but sho,wing 1 foot of 
black shale .................. : ........................ 10 
1. Limestone" breccia;ted or d'ragmenta;l type, firmly cemented 
and apparently nonfossiliferous ..... : .................. 4 
DECATUR COUNTY 215 
The beds dip to the west here, and higher up the stream the 
. Winterset appears in the hills. Some quarrying has been done 
on the oPPoE!ite side of the river, and blocks of considerable 
thickness still mark the site of the old quarries. It.is reported 
that stone from this quarry was formerly dressed and sold for 
monumental work. 
The Winterset limestone exhibits good exposures in the vi-
cinity of Lamoni, along Hall and Elk creeks, ' in Blo.omington 
township, in addition to the localities already mentioned in dis-
cussing the Earlham. One of the best sections appears along 
Pot Hole creek, about five . miles northeast of Lamoni, and is 
. given . below: 
FEET. 
6. lAmestone (Win.terset) with Spirifer cameratu.s, Productu.s 
punctatus, Prodiuctu.s costatus, Athyris subtilita, etc .. '. . . 15 
5. Shale, g·ray to .dra.b ........ : . . . . . . . . . . . . . . . . . . . ... . . . . . . . . 3lh 
4. Shale, bituminous ....... .. .. . .... . .......... .. . . ... . ... . 2lh 
3. Coal . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II. 
2, Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
1. Limestone (Earlham) in bed of creek. 
In nearly all sections of the Winterset, in addition to the 
shales above and below, one or more of the other limestone mem-
bers of the Bethany substage are present.· . 
The DeKalb member is exposed both east and west of DeKalb 
station, and at numerous other points in the county. The sec-
tions given bel9w may be. considered fairly representative: 
SECTION EAST OF DE K~LB STATION. 
FEET. 
6. 'Stripping, Ibowlder clay ........... ....... . .. .... . ........ .6 
5. Limestone, irregular and waterworn . . . . . . . . . . . . . . . . . . . . . . lh 
4. Shale, hard ........ ....... . ................ . . .. .. .. .. ... lh 
3. Limestone, irregularly bedded . ....... .. : ......... . ....... . ~ 
2. Sh3JIe or bastard rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
1. Limestone in five ledges that are respectively 9, 12, 6, 13·, and 
'8 inches in thic1mess. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
SECTION ONE MILE WEST OF DE KALB STA'l'ION. 
4. Limestone . .. ......... . ................................. . 
3. Limeston~ .. . .. ............... . ........ .... : ....... ; . .. . 
2. Limestone ... ... ..... ... .... • .......... ... ...... ..... .. . 
1. Limestone ...... ... . ... ... .................... . .. ... .. ' . . . 
. 
. 
FEET. 
1 
lh 
II • . 
lh 
. \ 
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A fifth limesto.ne ho.rizo.n belo.nging to. the Bethany and pres-
ent in the co.unty was reco.gnized by Barn,' who. designated it 
pro.visio.nally as the Westerville limesto.ne. It is typically ex-
Po.sed near Westerville, in Unio.n co.unty. It has no.t· been 
quarried to. any co.nsiderable extent in Decatur co.unty. It 'o.C-
curs in the hills alo.ng Sand creek, attains a thickness o.f ten 
feet and is quite readily accessible. It is separated ,fro.m the 
DeKalb by the usu,al shale layers. All o.f the limesto.nes repre-
sented o.ccur in co.mparatively thin beds ranging fro.m three 
to. sixteen o.r even eighteen in,ches in thickness" are fairly ' 
persIstent, each ho.rizo.n rarely exceeding fifteen feet in thick-
ness, and are quite unifo.rm in co.mpo.sitio.n. They do. no.t ·resist 
weathering influences well. After ' undergo.ing repeated freez-
ing and thawing, they are ' subject to. spalling, and the ledges 
break do.wn rapidly o.n exposure. ' While quarrying o.peratio.ns 
have been carried o.n so.mewhat intermittently fo.r more than 
half a century, very little sto.ne is pro.duced' at the present 
time. There is but a single crusher in the co.unty and ' that is 
located at Davis City. ' The general quarry ' pro.ducts co.nsist 
o.f rubble, ro.ugh sto.ne fo.r fo.undatio.n and well purpo.ses, and 
crushed stone'. 
DELAWARE ,COUNTY. 
SAND AND GRAVEL, 
Delaware co.unty is well supplied with gravels o.f bo.th phases 
o.f the Bu~hanan and also with mo.re recent depo.sits. The 
valley o.f Maquo.keta river sho.WS abundant o.utcro.Ps and many 
o.f the hillto.ps and uplands bear equally large bo.dies. In the ' 
neighbo.rho.o.d o.f the Backbo.ne in sectio.n 16, Richland to.wn-
ship, there are several well-defined terraces o.f much weathered 
sand and gravel. One o.f these, o.n the west side o.f the Back-
bo.ne, is thirty feet abo.ve the flo.o.d plain. The terraces co.n-
tinue do.wn the Maquo.keta fro.m Fo.restville. They co.ntain 
co.nsiderable co.arse material and lo.cally this is made up to" a 
large extent o.f chert from the underlying Niagaran. In places 
the terraces are do.uble, the lo.wer o.ne being abo.ut eigbt feet 
a.bo.ve the flo.o.d plain, the upper o.ne twelve feet higher. An 
instance o.f this is seen in sectio.ns 17 and 18 o.f Delaware 
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township. A large amount of fine fresh sand covers all this 
area and. in some localities seems to form the hills of tl;Ie 
region. The valley of Honey creek seems to have been filled, 
in ,its lower rea.ches at least, with these old gravels, for banks 
of rusty Buchanan gravels overlying finer sands are exposed 
to heights of twenty feet and less. The terrace on the east . 
side of the valley is continuous with the wide flat upon which. 
the entire eastern part of the town of Manchester is built. 
Excavations everywhere in this flat reveal the presence of these 
materials, some rusty and weathered, some fresh and clean. 
Thus the cemetery occupies part pf. this level expanse whose 
surface extends out to the east until it meets the low bound-
ing hills of the Iowan plain a mile or more away. O:Q the river 
border sand pits and road cuts reveal the pr.esence of the same 
materials and across the river at its bend the bank exposes' 
coarse, red, oxidized gravels overlying Kansan drift. These, 
same gr3;vels are found in the brick yard a little farther south 
and also at the top of the bluff by the wagon bridge. In 'the. 
immediate vicinity of the river the flood plain is filled with 
clean, . fresh river sands. . . 
just .south of the' illinois Central 'station a small run enters 
the river. through a ~ather wide valley. The stream expo'ses 
several feet of interbedded gravel and sand. A pit has beeri 
opened in this valley and shows six to eight feet above the 
water. The valley is probably 100 yards wide and bounding it 
close to the railroad tracks is a tongue of gravel twenty-five 
feet high. These present in older, more weathered aspect than 
those in the valley below them and may be more ancient. There 
is an almost limitless quantity of material here and extensive 
use is being made of it for building, . concrete and other pur-
poses . 
. There are some terraces of gravel south of Manchester though 
the hills come in closer here than nearer the . town and the rough, . 
hilly region is soon entered. An ancient abandoned valley in 
sections 3 . and 10, Milo township, shows remnants of terraces 
. in its lower part and the stream valley into which it opens 
also has- some remnants. The Maquoketa ' valley here also con-
tains a terrace and gravels occur in a shallow valley running 
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across the flat Iowan-like plain occupying sections 12, 13 · and 
14. After the river enters ·its deep gorge in the hilly area ter-
races occur at several places, while in others' the flood plain is 
Bitherabsent or ext~nds to the steep hills. In .section 29, Delhi 
township; is a terrace. with a face twenty feet high. It consists 
{)f rather fine sand overlain, by a thin layer of chert. Above 
this are several feet of loess which thickens rapidly toward . 
. the hill and so forms rather a steep slope. The top of the 
gravels, so far as they are 'exposed in the road cutting, is 
about leveL 
FIG. 24-Buchanan gravel underneath a thin layer of Iowan drift north of Earl-
ville, Delaware county. 
Above Hopkinton a few ,miles, where the river, emerges from 
its narrow gorge, a broad terrace occupies the valley on the 
. west s,ide of the stream. Considerable bodies . of sand and 
gravel also underlie the town of Hopkinton and are separated 
from the river by a high, wide flood plain. The terrace is not 
very wide, perhaps 200 yards, and it abuts against the stony 
hills which limit the old pre-Kansan valley. A quarry in the . 
north end of town shows a bank of gravel at one end extending 
, down at least· as far as the quarry floor. On the west side of 
, the river is· a narrow flood plain and . remnants of terraces are 
. seen, but the hills ' approach near the river here. South of 
, town some remnants of a terrace occur in section 31, South 
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FO'rk to'wnship. BelO'w this fO'r several miles there is a great 
amO'unt O'f sand but the evi9.ences O'f ,terraces ' are very slight. 
Gravels are very ,abundant in the valley O'f Bear creek abO've , 
Dyersville and thi,s bed O'ccupies several hundred acres. The 
gravels becO'me nO'ticeable in the nO'rtheast quarter O'f sectiO'n 
27, Bremen township, where they are covered by three to' fO'ur 
feet O'f clay and silt. The lO'wer part O'f the clay is iron-stained 
and appear's to grade intO' the gravels. It is probably genetically , 
related to' them and is O'f immediate post-Kansan age. In sec-
tiO'n 25 the Ohicago Great Western Railway formerly O'perated a 
great pit in these gravels. The O'pening is eight to' ten feet deep' 
and is ,entirely in gravel, which extends up to the loam. The de-
posit fills the old valley and forms a · broad terrace extending to 
and beyond the town to the river., 
There are indications of gravel along the north fork O'f the ' 
Maquoketa in seotion- 13, N otth Fork township. These are sitll- ' 
ated well back from the river and r~ther high above it, but are 
distinctly of the valley type. They are fine, red, with but little 
coarse mattet. Similar gravels occur in a creek valley in the 
' southwest quarter of section 13, and seem to form terraces, 
backed by the rocky valley walls. 
At RO'ckville there are gravels on bO'th sides of the river. On 
the west side they are banked on a rock platform and are twenty 
feet thick. They contain much chert but little fO'reign coarse 
material. In the vicinity O'f Worthington; the valley is quite " 
brO'ad and the .gravels extend back from the main stream up a 
tributary valley and underlie the village to a considerable extent. ' 
In' addition to' the valley deposits the upland ' gravels are very 
generously distributed over the county. Thus the road frO'm . 
Monticello to Manchester passes o~er ' numerous beds, as' for in- . 
stance, in' sectiqns 20 and 27 of Union township, 7 and 11 of Ha-
zel Green and many other points. A number 'of these are indi- " 
cated O'n the map of Delaware cO'unty in volume VIII, IO'wa Geo-
logical Survey reports, and detailed descriptions are given by 
Dr. Oalvin of numero~s pits and O'utcrops. 
, . 
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STONE. 
The Niagaran .limestone forms the country rock ove!' nearly 
the entire county and furnishes an unlimited quantity of stone 
suitable for structural purposes, crushed stone and lime. Nu-
merous outcrops appear along the principal rivers and most of 
their tributar,ies, and these have been developed to meet the 
merely local demands. Quarries have been opened at a large 
number of points, especially in the northeastern half of the 
county. According to Calvin, there are two horizons at which 
evenly-bedded, easily-quarried stone occurs, and the quality of 
the stone at both horizons is such as to place it among the best 
jn Iowa. The lower stone horizon begins about thirty feet above 
the bas-e of tb,e Niagaran limestone and has a thickness of more 
than thirty feet . The other horizon occurs near the top of the, 
Delaware stage, above the Pentamerus beds, and has about the 
same thickness as the lower quarry stone horizon. 
The principal quarries of the lower horizon ar'e located in Elk 
township. There are at least four in section 16, one in section 
23, and two ,or three occur in section 2.' All are worked more or 
less constantly during the summer season. ' 
The Wilcox q~arry is lo~ted on the southwest quarter of sec-
tion 16, and is typical of all the others at this geological level. It 
presents a vertical face of about thirty feet. The beds range 
from three or four to Jhirty-six inches in thickness. The heavier 
layers are toward the top of the exposure, and soine of these 
contain numerous· cherty concretions. Near th~ base of the 
·quarry the stone lies in thinner layers and is free from chert. ' 
The quarry is capable of yielding good material for cut dimen~ 
sion stone, all kinds of ashlar work, rubble and heavy dimension 
stone for bridge piers. A great number of joints trending south-
west-northeast cut vertically through the strata. The best ma-
terial for cut stone lies a bout the middle of the quarry section. 
Here the beds are free from chert, and the surfaces of the iridi-
vidual layers are comparatively parallel planes. Near the base 
of the quar:ry the layers present uneven surfaces, the irregulari-
, ties resembling the effects of wave action. 
The Wilcox quarry is situated on the north side of a triangular 
ridge separating two converging valleys. Around the point of 
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the hill, . and almost opposite the exposure operated by Wilcox, 
another opening has been, made in layers corresponding to thQse 
in the upper part of the Wilcox quarry. The stone is weathered 
at the top, and is overlain by dark brown residual clay, residual 
chert and .a thin layer of loess. There are no signs of drift. If 
the Kansan . drift was ever laid down in tills locality it was en-
tirely removed by erosion before the depositIon .of the loess. All 
the otper quarries opened at this horizon show essentially the 
same 'details as those described . 
. Regularly bedded, limestones, apparently similar to the beds 
worked, continue below the base of the Wilcox quarry for at least 
fifteen feet, and hence there is a total thickness of · forty-five 
feet of beds that might be quarried . . Between the quarry stone 
and the horizontally laminated beds at tl}.e base of the Niagaran 
there is a rather gradual transition thz-ough strata intermediate 
in character. No fossils were noted either in the basal beds or 
in the quarry stone . . 
There are quarries ,at the same horizon in Bremen township. 
One of these is located s,outh of the center of section 13, and there 
are two or three in s'ection 26. A quarry in the northern part of 
section 26 furnishes good stone for rough masonry. The rock is 
granular, vesicular, much pitted by weathering where exposed, 
rather evenly bedded; beds are horizontal and vary from a few 
inches to more than a foot in thickness . . The pitted condition due 
to weathering is peculiar and distinguishes the rock of this lo-
cality from the equivalent beds on Elk creek. The quality is, in-
ferior when compared with stone from the Elk creek quarries. 
Another .quarry in which the stone shows ' similftr peculiarities· 
of weathering occurs a 'short distance southwest of the center of 
£ection 26, Bremen township. 
Beds of this lower quarry stone horizon, resembling thos'e on 
Elk creek, are exposed at many points along Little Turkey river 
and Its branche~ in the northeastern part of Colony township; 
: . The .city of Hopkinton owns and operates a quarry at · the 
north edge of town. It is opened in the face of the scarp over-
looking the valley of Maquoketa river. Although the Chicago, 
. Milwaukee & Saint Paul railroad runs close by the quarry, there 
are no railroad connections. A crusher operated by a traction en-
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gme is. used for making . macadam, and only crushed stone is 
being removed at present. ' The beds ' now used · constitute a 
thickness of eight to ten feet of buff, 'granular dolomite in layers 
four to eighteen inches thick. Intercalated between the beds are-
chert bands, some of which also run through the strata . . Above· 
the beds used are fifteen feet of similar rock, but sOple of these· . 
upper layers, notably the upper two feet, break into irregular 
laminre one inch, more or less, in thickness. There is no flint 
iIi the upper layer. 
The beds represented in this quarry are doubtless to be cor-
related with the lower quarry horizon of the Hopkinton st:;tge ' 
of the Niagaran, as defined by Calvin. . 
The best exposures of the upper quarry horizon are seen in 
Union' township, a few miles southwest of Hopkinton. The Mer-
riam quarry, in the soutlrea.st quarter of section 23, has 'been 
worked longer than any of the rest, and may serve as a general 
illustration. The section is about ·as follows: 
MERRIAM SECTION. 
FEET. 
11. Layers of limestone alternating ·with lay.ers of Clhert each 
about three inches thick ......... .. . . .... . ............. 21/ , 
10. Single layer, with embedded concretions of chert . .. : ... .. . 2 
9. Three to six-inch layers of limestone, altermiting with two 
to three-inch layers of broken chert: ....... : ..... .. .... 5 
8. Fair rock with little chert ................ : .. . .......... ll,4 
7. Even-grained rock, cleavable .. .. ...... .. .... . ... .. . . ... . 
6. Good quarry stone in· several layers . . .. . .... ... . .......... . 
5. CompaCt layer with large, flat Pentamerus. · .............. . 
4. Lowest layer worked.... . ....... .., . ...... : . . .. : .... . .. . 
3. Vesicular ledges below ,base of quarry . ................... . . 
2. CheJ:'ty layers ..... .. .. . .... . ...... . ...... : ........ : .... . :. 
'I. 
" 3 . 
2 
'I. 
. 3 
4 
1. Cherty and vesicular lay.ers down to talus ........... ,... . 18 
·The Merriam quarry has from fifteen to twenty feet of excel-
lent quarry stone. There are two or· three other quarries worked 
at the same horizon in the same quader section . 
. The Loop quarry. is situated in the nor:thwest quarter of sec-
tion 25, Union township, . about one mile southeast of the. Mer-
riam quarry. This quarry has be.en worked for a· number ·of· 
. yeats;· and.it is capable· of furnishing a large amount of valuable ' 
building stone. . The stone is fine-grained, hom.ogeneous-, ·easily 
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worked and of good color. As the quarry is carried farther back -
into the hill, the aggregate thickness oLthe available stone will 
increase to twenty-five or thirty feet. The beds now exposed 
. furnish excellent material for rubble, range courses and dimen-
sion stone up to ten inches in thickness. 
Quarry stone belonging to the Merriam quarry horizon crops 
'out at a number of points along a small ravine in the east half 
of section 17, South Fork township. The bedding seems to be 
thinner here than on the west side of the Maquoketa in Union 
township. Some of the beds, however, are ten inches in thic~­
n~ss; and quarries worked on the northeast quarter of section 
17, and on the southeast quarter of the s,ame section, have fur-
nished a large amount of good building stone for local use. An-
other small opening at this same horizon was noted in section 14 
of South Fork township. . \ 
There are several quarries in the upper building stone beds 
in Milo township. The, largest are located in the eastern part 
of section '9, near the north end of the highlands, called in Cal-
vin's report on Delaware county the Delhi plateau. The land on 
which the quarrying is done is near~y 200 feet higher than Ma-
quoketa river at the near-est point. The rock is here less mag-
nesian than at other exposures in the county. A large. proportion 
of it is bluish in color, and there are many large pockets o~ cal-
cite. The bedding is quite regular, but the quality o~ the stone 
is not equal to that at the Merriam and Loop qlIartdek 'farther 
so~th. A much better quality of stone is furnislied 'by the Mat- . 
Wews quarry; located ne~r the center qf. :~ection 4~ . The Mat-
~Jiew.s quarq·'h.as beds: tr.:i~gingAr?~ !wo ' ~ne~es u~ to two, feet 
II} thickness.:. :.rhe stone lias a good color! 'rather nne texture,. ~nd 
n!-ay 'be us.~d f&t:the better g~ades Qf structural ~ork. ' 
, In Delhi tOWn:$hip 'the' :qpper quatry stone-is' wo,iked "to some 
B~tent at.~e~I" :9-~a:r!~ in. the town of DelhL . It,is e~'o.S,e,d:-~nd ~ght .. be f asIf . ., ,q'Ua'rr~ed, .~n -the bluff south of Fle;rmng's :q;ulls, 
itt secti9n 29, and' there"are a number pf otp.er~ exposures, th~ugh 
at- ratJ;t~r inac.ce-ssible points, along the bluffs of the MaquQketa, 
irl." se~Hons '29, 30, 33, 34' and 35. A small quarry capable of 
affording very excellent stone is opened OR the .. northeast quarter 
of section 23. 
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The Pentamerus beds are usually massive and break on quar-
rying into shapeless pieces, but at a few points in the county they 
lie in .comparatively thin, even layers that may be quarried with-
out difficulty, and yield stone suitable for a number of purposes . . 
The po:;;ition of the Pentamerus beds is between the two quarry . 
ston~ horizons already described. A s1]1all quarry is worked in 
. the Pentamerlis horizqn in the northwest quarter of section ·3,' 
Colony township. In the same township there is another quarry 
at this horizon near the center of s·ection 27, and still another is 
worked in the southwest quarter of section 35. The last men-
tioned has been operated more extensively than the other two. 
The quarry face is about ' eight feet in height. The beds are 
somewhat shattered near the top. Chert is abundant as partings 
between the layers or as concretions embedded in them. The 
limestone ' is overlain by a very reddish brown, pebbly Kansan 
drift. 
Some of the most important quarries worked in the Pentam-
erus beds are located in the southwest quarter of the' northwest 
quarter of section 31, Bremen' township. In one of these quar-
ries there is an exposed section, thirteen feet in thickness, w~ich 
r:;hows: 
FIG. 25-Regularly bedded Pentamerus-bearing limestone in s ection 31, Brem en 
township, one "mile east of Earlville , Delaware county. 
DES MOINES COUNTY 
. FEET. 
2. Coarse vesicular soone in heavy ledges, ledges varying from 
eight to thirty inches in thickness . . .... ... ...... .. ' . . . . . S 
1. Even.ly !bedded stone in layers two to six inches in thickness. 
Some of the layers contain Pentamerus oblongus with 
shells partly preserved. Stone is soft earthy dolomite, 
with some ,chert ..... . ... .. ......... :...... ............ . 5 
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The massive beds of No.2 contain Lyellia, Favosites and other 
corals. These thick ledges are undermined. in taking out the 
thinner layers of No.1, and great blocks left without support, 
fall down on the floor of the quarry. 
Some stone is obtained from this horizon n~ar .sand Spring . 
in South Fork township. Pentamerus limestone is used for 
foundations and bridge piers at Forestville in Richland town-
ship. , Near the northwest corner of section 2, Milo township, . 
there is a small quarry that with rather coarse; thin-bedded lime-
stone, furnishes an unusual amount of chert. 
DES MOINES COUNTY. 
SAND AND GJU. VEL. 
T~e gravel and sand ~esources lof Des Moines county are 
mainly of two kinds: river sands and lenticular deposits in the 
drift hills. River terraces also furnish some sand and gravel, 
but these are relatively small and unimportant. 
Sands.-Sand for building and other purposes may be ob-
tained from several geological formations·. Commonly it is taken 
from the bars in the streams. At Burlington, ,where the channel 
of the Mississippi comes up to the very foot of the escarpment 
on the west side of the river, .the sand used is dredged :UP from 
the bottom of the stream and carried over to the city in barges. 
As a rule the river s'and is quite clean, sharp and well adapted 
for mortars or all kinds. In the drift deposits numerous lenticu-
lar beds of :fine to coarse sand' occur and are available in every 
, township of the county. Often considerable coarse material 
and gravel are mixed or interst:rati:fied with fine sand, but this 
rarely prevents the latter from being utilized. 
Terraces.-Owing to the westward deflection of the Mis'sissippi 
opposite Oquawka, the river is brought directly against the hard 
u 
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limestone wall which marks its immediate valley. Terraces con-
sequently have an unimportant development: The principal evi-
dences of terrace formation are at the 'mouth of Flint creek above 
Burlington, and north of the mouth of Skunk river. In the 
northern par.t of the county low terraces also exist. The ter-
,races at the mout4 of the Flint are about thirty feet above the 
,Hood plain of the Mississippi. A vertical section of the different 
,beds comprising it is shown in the section. at the mouth of Flint 
creek. 
STONE. 
The Kiu'derhook beds are belie~ed to fonb. the country rock 
'under the Mississippi bottom lands along the entire east front 
of the county. They appear near the base of the bluffs, overlain 
"by the' heavy Osage, or Augusta limestoneS', for practically the 
same distance and for about six miles up ' Skunk river. They 
present their maximum exposure in the city of Burlington at, 
frospect Hill, and at Cascade in the bluffs and in the pit of the 
Granite Brick Company; According to Keyes and Weller, the 
,Kinderhook section at Prospect Hill is as follows : 
" 
12. 
11. 
10'. 
· 9. 
8, 
7. 
6. 
SECTION AT PROSPECT HILL, BURLINGTON. , 
FEET. 
Loess ... : . '" ... . . . " ., . . , ..... " .. . .. .. , ., ... . " . , ,. " " , 15 
Till; 'yellowish brown clay, with peb~les and small ,bowlders 8 
Limestone, w,hite, thinly 'bedded ... , .. .... : .. . ... , ., ... , , ,. ,10 , 
Chert and siliceous shales with 'thin" irregular limestone 
beds, white and red in color. , . , ...... , , , , .. , . . . . . . . . . . . 20 
Limestone"broW'Il and white, ra:ther heavily ,bedded, coarse-
grained, subcrystalline; becoming more thinly bedded and 
, . cherty: above ...... : ............ , . ........ .. ........... 25 
Soft, buff, gritty limestone ........ , ....... . ............. :: 3'-5 
WhIte oolitic limestone .......... : .. , ... , .............. , . 2-4 
, '5. Fin.,e'grained, yellow san,dstone ....... ' . ..... . ...... : ..... 6-7 
4'. Fine-grained, comp'3.et, fragmental gray limes,tone .. , , ...... 12-18 
3. Thin band of hard, impure limestone ' filled witn Chonetes; , 
$ometimes associated with a thin ool,ite .band .... ........ 14-%', 
2. Soft, friable, argillaceous sandstone, sometimes harder and ' 
blilish in. color, filled with fossils in' the upper-portion, the 
, most abundant of which is Chonopeetus tischeri. . . . . . . . 25 
1. ' S~ft ,blue argillaceous shale (exposed) .... .... : .... .. ' .. : .. 60 , 
.', " 
j{i.Nurhber-7 is: gQmewhat e:arthyand magnesian and ordinar:Jsly is 
Jil.ot: :s:ufficienUy:: in~dura ted t9! b~ used .las. a' '<lu,arr.y , I<,>ck.:. : In ' ~he 
I· 
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PLATE XV-a. Section at Union Depot in Keokuk, Lee county, showing chert 
beds. 
b . North end of Government quarries below Burlington, Des Moines 
county, showing' the Kinderhook limestone. 

DES MOINES COUNTY 229 
Government quarries below Casc~de it has been taken out for 
use in th,e river improvement work. The oolite is not constant 
~n, thickness, .but ranges fro'm on~ and one-half to ·four feet, It 
is usually fairly massive and compact and when properly selected 
has proven satisfactol'y as a dimension stone. It appears to be 
persistent as it has been seen along Flint river and south as far 
~s Patterson . . Numbers 2 to 4 inclusive are usually not suffi-
ciently indurated to be used as quarry stone. Number 4 espe-
cially is oftentimes very friable and is to some e~tent a source 
of bUilding and molders' sand. The shale is by far the most im-
portant member from a geological and also from an economic 
!!Standpoint. It is a massive deposit ranging from blue to blue-
gray in color, almost gritless. The beds are almost nonfissile, 
high in silj.ca and comparatively low in alumina. They show an 
increase in' silica upward- and grade almost insensibly into a 
soft argillaceous sandstone above. The shale shows a maximum 
exposure of sixty feet and is known to extend at least one hun-
dred feet below the water level in the river. 
The nonresistan.t character of the Kinderhook beds is in very 
large measure responsible for the steep bluffs which face ,the 
Mississippi 'river and larger tributaries. ' 
Limestones and shales which have been referred to the Osage 
stage of the Lower Carbonlferous1, immediately. underlie the 
drift over by far the larger portion of the county. The lime-
stones greatly predominate, although the shales become promi-
nent near the top of the series. 
For convenience of discussion, the Osage, as developeq, in Des 
Moines county, may be divided into five fairly well defined mem-
bers.: the Lower and Upper Burlington limestone; the Montrose 
cherts; the Keokuk limes,tone and the Keokuk and Warsaw 
shales. 
The limestones are prevailingly 'pure, crinoidal and cherty 
throughout. The first and fourth members are heavy-bedded 
and':coarse-textured, while the sec.ond and third are gen~rally 
thinly, often irregularly bedded limestones. 
The two divisions of the Burlington are the most conspicuous 
forrriations in the county, an'd form the steep blq.ffSI whiGh face 
the Mississippi, and its leading tributaries for a short distance 
• 
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abov'e their' debouchures, along,the entire length of the county, 
and Skunk river across the larger portion of the '.county's widith. 
The Lower ' Burlington ' occupies about fifty ' feet in vertical . 
section, including about twenty feet of calcareous shales' at t,he 
top. The limestone is coarse-grained, . slibcrystalline, varying 
from pure white to brown or rusty in color, and occilrs in rather 
heavy beds, especially near the hase. ,Normally the rock is gray, 
the rusty brown being dile to water staining. It is often , quite 
cavernous. The upper shaly horizon carries much chert In con-
cretions and bands and some calcareous ledge's. The limestone 
is suitable for structural materials throughout, while the shale . 
is practically worthless. . 
" The Upper Burlington lies in thinner beds, and is more cnerty 
and more shaly ,throughout ·th!iul the lower member. 
The most typical section of the Upper Burlington is shoml'in 
the Miller quarry, just above Oascade. 
SECTION AT THE MILLER QUARR~. 
FEET. 
: 8 . .' Loess .. , ; ......... ; .... , ~ ....... ' . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
7. Drift· ... .. .. .... .. ..... .... ... .. . . . .... .... ........... .. . 3 
6. Limestone and chert ..................... .. ............ .. . 8 
5. Limestone, brown and white, banded with chert, 'thinly 
bedded....... ... .. .. .......... .. . . ....... ... .. . . ..... .. 6 
4. Limestone, gray and white, heavily ,bedded ......... : .. . . . . 
3. Shale; blue, argillaceous, fossilifer.ous ..... . ' ........ .... .. . . 
2. Limestone, heavily bedded, white . .. .. . . ... . ; ....... , : . . . 
1. Shale, blue, exposed ............. . , . ....... . ...... ' . ... ... . 
10 
2 
5 
4 
The majority of the quarries in the county are developing the 
Upper Burlington limestone. Quarries may be opened at almost 
any place in the faces of the bluffs fronting the larger streams, 
and excellent transportation facilities by both rail and water' are 
often available: Some of the more representative quarry sec-
tions are appen9,ed herewith: 
CITY QUARRY, NEAR MAIDEN LANE AND SEVENl'H STREETS. 
FEET. 
6. Loess . ..... ... ..... ... . .................. ... ............ 12 ' 
5. Drift ... .......... ...... ... . ... .... .. . ~ ... ~ . " . . . . . . . . . . .. . 2' 
. '4. Limestone, white, rather brittle, thinly bedded ... ' .. , .... : .. 3 
. 3. ,Limestone, yellowish, heavily 'bedded ... ...... ...... ...... 5 
2. Limestone, poorly bedded, wHh considerable sandy clay and '. 
chert . :, . . .. . . . . ................. ....... ......... ..... ... : 2 
1. Limestone, white, solid bed . ......... . .. . ..... , " ........ . 
I 
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The quarry -supplies s'tone 'suitable for curbing alid other 
·dress·ed stone from numbers 1. arid 3. The waste , from these 
·layers and from numbers 2 and 4 can be used for Ihacad~in and 
'other crushed stone purposes. 
Extensive quarries were operated by the government at .Picnic 
P<?int about two miles south of Cascade. These quarries are 
now idle. The quarry section. exposed is as follows: 
7. 
6. 
5. 
4. 
3. 
2. 
i. 
PICNIC POINT QUARRY SECTION. 
FEET. 
Loess ,and drift up to.................................... 15 
Limestone, very cherty, ,brown, subcrystalline; chert weath· 
ers yellowish ' .......... f • ••••••• • •••• •• ••• : • • • • • • • • • • • 10 
Limestone, brown, encrinital, subcrystalline, cheN, mainly 
in two zones; much weathered 'and cavernous in places.. 10 
Limestone, ool1tic, somewhat weathered ......... . ..... :.. 1lh 
Sandstone, argiLlaceous and calcareous, heavy !bedded when 
fresh; weathers decidedly shaly above; occasional large 
cherts in upper portion................................ 5 
Limestone, concretionary zone, white and blue limestone, 
w!latb,ers yellow, and breaks up into thin, irregular layers 9 
Sandstone, argiliaceous, wh.ite, washes on exposure,and 
apparently is pyritic; has a decidedly sulphurous odor, 
eX'pose'd ........ ' .. ..... ' ...... ' ................... . .' . . . . . 10 
. About one and one-half miles below the government quarries, 
some quarrying is being done. Lime was burnt here and two 
kilns in a fair state of preservation still mark the si.te. The beds 
exposed are practically the ~ame as these at the Picni~ Poin~ 
outcrop. 
, North of Burlington good outorops are of somew'liat less ver-
tical extent, but equally numerous. . In Flint River township a 
'quarry on the northwest quarter of the southeast . quarter ' of 
section 25 may be taken as a type ,and is given below: 
LOFTUS QUARRY SECTION. 
FEET; 
,-6. Loess .......... ' .. r .. .. .. .. .. . . . .. .. .. .. .. .. .. .. .. • .. .. ... 4 
5. Drift .....................•................... . ......... 10 
4. Limestone, thinly bedded; with considel'able chert. . . . . . . . . 8 
3 . . Limestone', suhcrys:talUne, irregular, heavily ibedded. . . . . . . . 10 
2., ~iinestone, white,solid bed .. :: ... · ......... : •...... : .. 7. : • 6 
'1. Limestone, dark gray, somewhat irregularly bedded, exposed 4 
.. , ........... '" . . " . 
.. 
, . 
I. 
, .' 
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All of the indurated rocks may be referred to the Upper 
BUrlington. The beds may be viewed still farther to the north-
west in Pleasant Grove township. In an old quarry on the north-
west q~arter of section 12, the following beds may be made out: . 
PLEASANT GROVE SECTION. 
FEET. 
9. Loess amd drift .................... ... . .............. . ... 10 
8. Limestone, heavily bedded ......... . , ... '" . ... .... .... ... . 6 
7. Limestone, rather !brittle and 'poorly bedded. . . . . . ... . .. . . . 2 
6. Limestone, white, ' heavily beddeq......... ... .. ... .. ....... 6 
5. Shale, yellorw, or calcareous sandstone . ....... . ...... : ... ; . 2 
4. Limestone, gray, irregularly /bedded..... .. .... . . .. ....... 4 
3. Chert , .: ....... . ..................... : ...... ..... ........ 1 
2. Shale, or yellow sandstone, calcareous .. .. , .... .... . ...... '. 2 
1. Limestone, thinly bedded ..... . .... ...... . ... ............ 3 
Stone is supplied to 'Pleasant Grove, Washington, and a large 
part of Yellow Springs and Franklin townsh~psfrom these quar-
ries. The stripping increases rapidly back from the face of 'the 
. -bluff, and quarrying has been and is carried on in a very desul-
tory manner. 
The Montrose cherts, while present in numerous outcrops, do 
not contribute materially to the natural wealth of the county. ' 
Commercially they are suitable only for crushed stone products. 
They are best exposed along Skunk river. The chert beds rise 
to the north and only rather unimportant d~tached areas are 
known. 
The Keokuk limeston-e occupies a broad belt across the south-
west portion of Des Moines county, covering about one-fourth 
of its superficial area. This limestone is distinguished from the 
Burlington, lithologically, by its prevailingly blue. color, less 
crystalline texture, and· greater compactness . 
. The Keokuk limestone is a heavy bedded, reasonably pure cal-
cium carbona'te, well adapted for structural purposes. It is less 
quarried than the Burlington, on accoup.t of greater overbu~den 
and poor transportation facilities. 
A representative section may be viewed in the vicinity of 
Augusta, where both the Montrose cherts ·and Keokuk beds are 
well shown. The seque;nce IS as follows: 
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AUGUSTA SECTION. 
FEET. 
4. Drift..... . ... . . . ............. . ... . ....... . . .... ..... . ... 8 
3. Limestone, 'bluis'h, encrinital in iplaces, clay partings, often 
highly fossiliferous (Keokuk) .... . ... . ................ 20 
2. Chert, white, thinly bedtled, with thin irregular bands of 
limestone (Montrose) ..... .... ... . ..... ... . . . ... .... . .. . 30 
1. Limestone, Wlhite, coarse-grained, encrin.it8Jl (Upper Burling-
ton), exposed .. . . . , .... . ... ,. ... . . . . . ..... . . ... . .. . ... 15 
Farther up Skunk river the . Saint Louis limestone and Coal 
Measures come in, and the Keokuk beds dip below the level of 
the stream. Small quarries have been worked from time to 
time in Danville and Union townships, but these were of local. 
interest' only. In many of the outcrops, cherty material is so 
abundant that the stone is practically worthless save for crushed 
stone purposes. 
The Saint Louis limestone covers a small arl~a in the southwest 
corner of the county. The principal outcrops occur in the val-
leys of Long and Cedar creeks and Skunk river. The beds com-
prise, in descending order, a white clay marl; . gFay, flaglike 
limestone; brown, .arenaceous limestone; and a concretionary 
and brecciated limestone. 
The gray, coarse-grained iimestone is regularly bedded, and 
occurs in thin, flaglike layers from two to five inches in thick-
ness. It is quite compact and outcrops on Long ,and Cedar 
creeks north of Augusta, where some quarrying has been done. 
The brecciated limestone is a very fine-grained, compact lime-
stone, light blue or ash-gray in color, and breaks with a well 
marked conchoidal 'fracture. The fragments are all more or le1).s 
angular and vary i;n size from microscopic particies to bloQks 
several feet in length. They are firmly embedded in a matrix 
of a hard,· greenish, calcareous clayey material which weathers 
more readily than the limestone fragments. As far as known 
the flagstone member of the Saint Louis is the only one which 
has been quarried and the beds as a whole are much less impor-
tant from an economic standpoint than their equivalents in Lee 
county. 
' r 
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DICKINSON COUNlTY. 
. . .. . . .sAND. AND ·GRA.VEL • .. .. .... . .. . .... 
Dicki~so~ C.ounty.is .ab.unda~tlysupplied with sand and gravel. 
The melting ice' 'of the Wisconsin ' glacier poured its flood ,waters 
down the valley's ' ~tIid " 6vEit . the , 16wl~nds to the 's,outh, and the 
courses of, these. floods , ar.e ,marked .today.' 'by enormous deposits 
of ~and and gravel. The hills and knobs of the morain~l area 
within the county likewise add their portion of water-deposited 
materials to those of the drainage channels. 
St;eam T erraces.-Little Sioux river furnished an excellent' 
cha~neI'for the outpou~ing wate~s 'from the melti~g ice, and re- ~ 
ceived lintold quantities of outwash materiaIs, whicb today may~ 
be found 'all along the stream as a more or less persistent 'ter- ' 
race. Gravel pits have been opened in several places, e. g., in' 
the south part of section 15, and on thE:) ' east side of the stream 
on the line between sections 16 and 21, Diamond Lake township:~ 
The Rock Island Railway Company has openea anextens.ive pit 
i:n section '29, Diamond Lake township, and one on 'a ' smalleI.': 
scale on the west side of the Little Sioux in s€)ction ~5, Silver 
l!ake township. These t~rraces are not continuous nor do they; 
appear to be connected. Both seem to belong to the same stre'am. 
The te~races ~re more prominent farther south a~d after the) 
union: iof the two main' forks of 'the Little Sioux' hecome highly· 
important. ' In the northwest part of section 8, Lakeville town-
ship; enormous masses 'of gravel and sand , have been opened. 
Cfonspicuous low hill,s east of the' river running thirty to forty ' 
feet high and ,appearing·for some'distance north ' and south are 
composed almost entirely of sorted materials.' East of the Sioux; 
inJ s:ections 2;1. and '28 of Lakeville township 'are the same ' low: 
bill~ thirty tothirty-fi~efeet above'the ~ve~1 ~apped by'or :com.!1 
pO'~~d of sand and grave}. The topography is exce'ediIigly rug": 
ged;' and 'these ) gravels 'were no' doubt deposited by the' ilVet[ 
whEm"it fto~ed at a higlie~ le~el than now. . . .,., .. ,! 
, MiI£~rd 't~rrace is ~ huge gra~el' plain, a' remarkable 'piece b'f: 
evidence of the tremendous amount of materials carried out; 'an:d ' 
down by the ancient flood waters. (See report on Osceola county.) 
It begins north of the town of Milford, where the Wisconsin 
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moraine ends, and seem's' to come from beneath the latt~r. To 
the so:uth it is a pr~mounced topographic feature, extending down 
to the county line and having 'a width of two' to three miles most 
of the way. The n9rth portion of it is a drift surface' leveled up 
by 'the deposition of gravel. In places the gravel is almost ah:. 
sent, in others just present, and again fifty feet thick. The first 
is true to the west, where the Sioux makes its "debut.?" ,The 
gravels are not thick under Milford as a rule. , Twelve to fifteen 
f.eet may be seen overlying drift in the southeast part of section 
12, on the west ~ide of the railway south of town; Similar out,. 
crops appear in road cuts in many places in south and southeast 
Milford; drift on the slopes ' and gravels at the top. The only 
opening of any size is in southeast Milford, in the terrace es-
carpment bordering the old mill pond. There is no stripping 
'here. The upper four to six feet are coarse gravel with , small 
bowlders up to six or eight inches, badly tumbled up and iron7 
:stained. The gray granites are disintegrated and crumbly" Be-
low comes clean, fine gravel and sand, much cross- and interbed-
ded, but containing few pebbles over two inches. Occasionally 
small lenses of plastic clay occur just below the upper ,coarse 
part. Upwards of thirteen feet of good gravel are open to view. 
The main pit from which gravel for cement wO'rk is ::being 
taken, is in' the northwest 'quarter of section 8, Milford tOwn'ship; 
a mile east of town. There',is less coarse material than in the 
opening noted previously, and the whole' is rusty in appearance'. 
Much gravel has been taken from the J oIll 'Winton pit ' at 'the 
lwrtheast corner of town. Here there ate exposed some thirty-
five or forty feet, With, a 'foot 'or le'ss to strip. The top is coarse 
and iron-stained, and ' the upper twenty feet have 'occasional 
sand bands. Two of these are eight 'to ten inches thick, and cOn-
tain a considerable amount of silt. These sandy-silty seams , 
stand up well, and do not slide as does the rest. The lower part 
of ' the pit , has more sand, but ther.e is much coarSE:) ' mate'rial 
throughout. ' , 
!",Thirty' feet 'of clean gravel are expos,ed:'in a; ,road 'cut on -the 
c~)uThtY, line ,at the. southwest corner of section ' ~,4:"Okoboji , to.wnr 
:shlp~~ ~, .' \1"-' •• , ' I', • • • " .' -~ . : I ~ • • • ~ ,· . ·t~ . . : .. :- 4 _ ) ... ~ J ... , I 
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In reference to thi,s huge outwash plain, Prof. Ira, A. Williams 
says .: "It is useless to estimate the amount of sand and gravel 
available in Milford terrace. Where it can be observed (there 
are few openings), there is practically no stripping, only the top 
few feet are impure and bowldery, and below is clean; moder-
ately fine sand and gravel to' suit the 'purpose surely of the most 
,fa stidibus. " 
! Stony creek meanders , through ' a depression often ,marshy, 
usually little below the surrounding country'. It has, however, 
after its escape from the moraine in south Excelsior township, 
distributed gravels 'more or less continuously throughout its 
'course in the county. These deposits are not conspicuous, but 
are to be found in low benches skirting the stream, now on one 
side and now on the other, more often on the east than on the 
west side. The gravels are us.ually covered with a few feet of 
soil :or alluvial material; the bench itself rises but six or' eight , 
feet above the stream. They are exposed" occasionally in road 
-cuts, e. g., in southeast 8 and northe~st 17 of Westport town-
'&hip. At the latter place a bank of four or five feet is open and 
is ,being put to m~ch-needed use on the roads. The terrace is a 
plain here, being from a quarter to one-third ofa mile wide. 
The isame .gravels may be seen 'again in south section 22 and 
north 27 at the creek. Little search would be required to :find 
,within reasonable distance ample supplies for the roads of the 
creek bottom, where it is much needed and where it is generally 
conspicuously lacking. ' 
Muddy creek is for the greater part of its course a typical 
prairie slough. It rises in marshes in , section 3 of Richland 
township and drains in most imperfect- fashion this and Lloyd 
township, farther south. After passing Terril in the latter town-
ship, the stream occ'\lpies a ,broader and more definite' valley, and 
becomes a prominent water course, marked here and there by 
'gravel terraces after the mann~r of all south-flowing streams 
in this part of Iowa. 
, Kame Deposits.-The terminal moraine of the Wisconsin 
glacier (Altamont moraine) cuts across Dickinson county from 
northwest to southeast. The kames and eskers of this morainal 
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country are in many eases either capped by or'composed entirely 
of sand and gravel, and qmte a large number of them have been 
opened and are now furnishing local supplies. West of the 
bridge in the southwest quarter of s,ection 11, Okoboji township, 
gravel is being taken from the top of the hills. In the south 
parts of sections 3 and 4 in the same township, a veneer of gravel 
covers low drift hills about twenty-five feet above water. These 
may be seen in the road along the so~th side of these sections 
and on both sides of a small stream in section 4. The low hills 
bordering the creek between Rush and Pillsbury lakes are kame-
like in appearance and very gravelly. They have been opened 
for gravehn the roadway in the southeast quarter of section 31, 
Lakeville township. In section 1, Westport, and section 36, Ex-
celsior townships, occurs 'a series of low hills, which are no doubt 
largely composed of sand and gravel. The town of Spirit Lake 
gets sand. and gravel from morainal hills in southwest 33, Spirit 
Lake township, and northwest 2, Lakeville township. 
These are blita few samples of the many openings in drift 
hills. They are particularly plentiful 'around Diamond lake and 
throughout the northern half of the county. Many hills not now 
open will no doubt yield plentifully of both road and concrete 
materials, and prove a valuable asset when highway improve-
ment is considered. 
Miscellaneous Deposits.-Dickinson county fs the classic lake 
, region of Iowa. Besides Spirit lake and Okoboji lake, which are 
wiq,ely known as summer res'orts, there are a large number of 
smaller lakes, many of them really only ponds. Some of these 
lakes have sand and gravel benches, and furnish suitable ma-
terial for local consumption. 
Although the beach sands are white and clean, the constituent 
grains are usually more rounded and smoother than those of 
ordinary water-carried materials, characteristics not favorable 
to' their use in cement work. . , 
The state forbids the removal of sand and gravel from the 
beaches of the larger hikes, but the town of Spirit Lake obtains 
part of its supply from the northeast beach of Cente,r lake. 
Others of the smaller lakes supply small quantities for 
local use. 
, . 
.. 
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DUBUqUE COUNTY. 
SAND ANJ? GRAVEL. 
There are representatives of seyeral different classes of, ~;lands , . 
,and gravels in this area. The fine clean sands ,of the Wisconsin 
stage are found in the valley of the Mississippi; the coarser, or 
at least more weathered I gravels . of the Buchanan stage ' are 
strewn along the drainage course of Maquoketa river, and up:-
.land gravels occur at numerous points over the higher lands of 
the interior of the county. 
Along the line of the Chicago, Milwaukee & Saint Paul Railway 
in Mosalem township there are terraces which apparently con-
sist of fine, clean sand, and in the abandoned valley of Catfish 
creek in the northwest quarter of section 6 of this township, a 
short distance up the Illinois' Central railroad track, is a bank 
of sand ' seventy-five feet high. This consists entirely of the 
same clean fresh sands which ·are shown down the river. The 
FIG. 26-Gravel terraCe of Catfish creek, showing an abundance of', residual 
cherts. Dubuque county. 
J)U~ UQT;JE .COUNTY :' 
bank exte:rids back to'the bluff and is faced by a :sirililar one aCIOSS ~ 
the 'valley , sQme , distance b.eyond the .point , at which the cr:eek , ' 
leaves it. Where the railro,ad crosses the wagon road leading 
from Dub,uque to Rockdale, the terraces a~e ,fifteen to twenty 
feet above the stream. The railroad has used large , quantities 
qf these sands for ballast. 
, The city of Dubuque is built in par:t upon one of these ter-
IaCeS. : 'Exposures may still be seen in the northern part of the 
city . . North of the Dubuque Shops, for instance, is exposed a 
bank of fine sand twenty feet high. The lower half is cross-
'bedded in bands one-fourth to two feet thick and, separated by 
streaks of gravel one-fourth to one inch thick. Above the cross-
bedded part are two feet, of sandy clay and then come eight feet 
of fine sand. The terraces extend frQm the Dubuque Shops to. , 
Eagle Point.. At the widest point the bluffs are 300 yards back. 
from the face of the terrace. The sand probably fil~s this entire 
~pace. At the face the terrace is ten to twelve feet higher than , 
at some distance farther back. A short distance north of the pit 
described above are two or three other large openings thirty to. , 
, f.Qrty-five feet deep. One of these, the Beutin pit, shows at the , 
base ' twenty feet Qf. rather coarse gray sand with local clay , 
streaks up to twelve inches in thickness in the middle of the bed. 
~hen comes a clay band' sixteen inches in thickness and above it ' 
eight to fifteen feet of fine, yellow sand, like dune sand. , The , 
sands frdm this and other pits are used for plastering and 
other pu~oses. 
Peru Bottoms is a large triangular area a few miles north of 
Dubuque, in' which a cQnsiderable deposit of sand was laid down 
in slack water back from the main current of the stream. The 
J:iver lias since probably cut· away a considerable part from the 
front and Littl~ Maquoketa 'river has carved out a valley for its , 
lowe:r course, and -now instead of running southeast from Sage- , 
ville, it ~ns ,northeast to' join the Mississippi after mealldering 
across 's~vei'ar miles of flood plain. There still r.emai~s~ how;- , 
ever! ', a. l.a~ge terrace which p~obably cont,ains nearly , ~ ~qua:re ', 
mile. , This rises about fifty feet above the river and seems, to 
be c~itiposed of the same fin'e, clean sands which' are fo.un(rels'~ ­
where along the river. Some coarser material up to. Qne-fourth 
, . 
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or one-half inch in diameter is found.. Where the Little Ma-
quoketa has , cut away the rear edge of the deposit it has left 
a face twenty feet or more in height. 
, In the old valley of the Little Maquoketa, which extends across 
Dubuque'and Julien townships, are some hills and slopes of sand 
and in the m~uth of a ravine which enters the valley, opposite 
the race 'track, is a small terrace. . These sands are similar to 
those' previously noted. Another sand terrace is found ' in sec-
tion 15, Peru township. The upper valley of the Little Maquo-
keta does not seem to bear extensive deposits of detrital mate-
rial, though small banks occur in the stream bed and may be 
useful for local purposes. . . . 
A number of exposures of Buchanan gravels are mentioned by 
Calvin and Bain in ' their ' report on Dubuque county. * These 
occur chiefly on the 'uplands when~ stream erosion 'has not yet 
reached them. Some of these localities are: One at Peosta and 
another three-fourths mile east of the same town; one at Ep- . 
worth , and ' another a short distance northwest of the village; 
also one a quarter of a mile south of the northwest corner of 
section 3, Taylor township. These beds are made up of typical 
coarse llpland Buchanan gravels and , as such are admirably 
Buited for either road or concrete work. 
f • • • • 
In Cascade township are it number of beds of high level gravels 
on the hilltops. As examples may be mentioned one on the road 
between the south parts of sections 14 and 15, one near the cen-
ter of section 16, another just over. the line in section 21, near the 
roadside, and one near the middle of the east line of section 22. 
Many of these are typical of the upland phase, coarse, red, with 
pe~bles and bowlders. That ill' section 16 is part of a low ridge 
rising above the surrounding fields. It has been worked to ·a 
depth of six feet o! more and consists of very rusty gravels with 
much foreign material and local chert. 
Along the public road and the Illinois Central track in sec-
tions 3 and 4 of Dodge and 33 of New Wine townships are 
gravels which form a conspicuous ridge extending for a con sid-
. erable distance parallel to the roads. The grave~s are dark red, 
. 
·.Iowa Geol, Surv,; Vol. x, pp, 467, 468. . , 
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rather coarse and contain bowlderets up to six, eight or ten 
inches in diameter. These gravels are of such excellent charac-
ter and so conveniently located that they shouid be more widely 
used than has been the case. Where they have been' applied to 
. the roads they have made a very decided improvement. 
The north fork of the Maquoketa shows numerous bodies of 
detrital matter from the neighborhood of Dyersville southward. 
A part of the toWn is built on a terrace of typical Buchanan 
gravels, which in their upper parts are of medium fineness, but 
are propably finer below. This terrace extends up the river a 
:::hort distance above town, but the country soon becomes rough 
and deeply loess-covered, sO' that no gravels are exposed, except 
a little at New Vienna: In the valley of Bear creek are abundant 
. gravels, but as these are nearly all in :Qelaware county, . their 
discussion will 'be found in connection with that county. . 
Between Rockville in Delaware county and Worthington in 
Dubuque is a rather high terrac~ which is practically continuous, 
and upon which the town of Worthington is built. The terrace 
continues at intervals to Cascade. A stream valley in section 
21, Cascade township, is filled with fine sand and gravel layers 
down to the river. Through sections 27, 26,25 and .36 these ter-
races are well developed. In the southeast quarter of section 26 
a gully has cut into· the sands eight or ten feet, 'showing coarser 
gravels at the top, and the whole overlain by· oxidized, join~ed 
clays. . 
STONE. 
The Ordovician system, as developed in Dubuque county, com-
prises four well-marked divisions, the Saint Peter sandstone, 
. the Platteville limestone, the Galena limestone, and the Ma-
quoketa shales. Exposures of the first occur along the Missis-
sippi bluffs from a mile or two above Spechts Ferry to Zollicof-
fer Lake, a distance of five or six miles. It is represented by a 
rather ferruginous, variegated, coarse-grained sandstone. It 
is friable, though the upper beds are sometimes sufficiently in-
durated to be used as a quarry stone. It has been used to I some 
extent in the vicinity ofSpechts Fen:y. 
16 
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: . The: Pl/i tt'eville limestone ' comprises a , s'eTies :. ,of) int.er bedded'~ 
limestones' and shales,. some.of·the ,limestone bedsheirig dolomit- : 
ized: : A · geneTal .section., accOTding· to Calvin and Bain,',,is as 
follows: · . FEET. 
8. Sh'ale to shaly limes~one or interbedded limllst ones and shales 5 · 
.7. Limestone, bluish, rather coarse,grained, in thin layers 
ran ging' from ' three ·to· six inches in thickness .. . . .. . .. .. . 25 
6. Shale, ,Ibluish or greenish, very. s.oft, plastic, with thin len-
.. t i-cular sheets of limes:tone distributed irr,egllllarly through 
it ("Green shales") ::. :' . ... . .. . ; . , .. ..... : . . . . .. . .. . . . 12 
5 . . Limestone, ,blu~sh beds, weathering brown, coarser grained 
and less fossiliferous than beds below .. ... . ......... . .. 5 
4. Limestone, heavier, coarser layets,' ledges up,.to fifteen inches, 
. resist w.eathering well . ... ..... . . . .. .. .. . ... .. ... . . . . .. 5 
3. Limestone, blue, thinly bedded,fine-grain:ed, brittle, fossilif-
, erous, bedding planes very uneven and \lndulating, weath-
ered surfaces show thin Shale partings; shale often quite 
bituminous. With the two zones albove constitutes the 
"Lower Blue ~eds" ........ . . .... . . .. . ... '. . . . . . . . . . . . .. 20 
2. Limestone, dolomitic, earthy, impure, no:n.crystadline, hard, 
. firm ; beds range from eight inches to three feet in thick-
. ness and are well suited for heavy masonry. "The Lower , 
Buff ' Beds" .. . .... ... I ... • ..•. • .• •.. •... •.•• . . .•.•. • •. 18-20 
1. Shale, bluish to greenish, weathers to ashen or yellow, 
"Bas,al Shale" .. . .......... . . . ; . . . .. . t ••• ~ • • • • • • • • • • • •• 3-6 
. Number 2 in this section is the mQst highly prized for quarry 
purposes, although quite ' generally obscured' by talus slopes. 
This is the horizon'which has been so extensively developed and 
is deservedly popular for heavy masonry at Minneapolis and 
Saint Paul. 
'l;he following sections in the vicinity of Spechts Ferry give 
the details of the Platteville. 
S~ECHTS FERRY SECTION. FEET. 
11. Dol~mite, thin-bedded, brown, with shaly partings (Galen~) .4-
10. Limestone, thin-bedded, imperfectly dolomitized, with fos-
' sil brachiopod shells only slightly changed '; the lime-
stone bz:own, earthy, noncrystalline, but evidently ,of 
the Galena type .. .. ... . ' .. . , .. ~ . . . ..... .. : ... -..... .. . : . 3 
9. Limestone, thick" earthy, imperfectl¥ ' dolomitized ,(Galena) '3 
8. , Limestone, thin beds with muc,h shale in the partings; ' 
in pal't a true shale. This member is almost entirely 
• shaly: a few rods aJbove the station, on the roa;d leading -
" to DubJlque . ... . . . .... .... . ... . ... . . . .. : . . . . . . . . . . . . . . . . 5 
7. Limestone, bluish, rather coarse·grained, with dissemin,ated 
, " fossHs ; in, beds varying from three to six inch~s in thi~k- . 
_ ness ... . ..... . '................... . ........ .. . . . . ..... 25 
6. Shale, bluish 'or greenish, ' containhii occasional thin ' beds' " 
or discontinuous flakes of limestone; "the , "Green Sha1es'! ,' 1 
of. the Minnesota geologists .. .. .. : . .. .-.. . -... ; . . : ....... . ' 12 
5. , Limestone, thin bedded, bluish, rather coarse-grained, ' • • 
weathering brownish in color. . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
, 
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PLATE XVI-View three-fourths of a mile below Spechts Ferry, showing In 
ascending order: 1. Saint Peter sandstone. 2. Basal shale. ~ . Lower BulI 
beds. 4. Thin, brittle, blue beds. 
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'FEET. 
4. Limestone in rather heavy layers which range,uip to fifteen . 
inches in thickness; Ibluish on fresh fracture, but weatIl-
erin,g to >buff on exposure. . ... ..... . .•. . . .. . . • • . . . . .. . . . 5 
3. Limestone, brittle, fine-grained" blue, very !ossiliferous, 
!breaking up on weathered . surfaces into flexuous layers 
rubout two inches in thickness. . . . . . . . . . . . . . . . . . . . . . . . . . 20' 
2. Limestone, :'bower Buff Beds," eXPQsed, :about.... ... .... . 8 
1. Limestone ; un.exposed to level o·f water in river, about . . .. , 45 
About three-fourths of a miie below Spechts Ferry the "Lower 
Buff Beds" show a thickness of twenty feet. A quarry in sec-
tion 10 of Peru township, two miles below Spechts Ferry, shows 
the following beds: . 
FEET. 
5. Limestone, blue, thin-bedd,ed at the top of the section:. . .. 2 
4. Shale, the ' equivalent of the "Green Shales".............. . 8 
3. Limestone" heavy. le<'!ges of fairly good building stone, 
bluish, but weathering into 'buff 0)1. exposed surfaces, 
equi"alent to numloors 4 and 5 of the Spechts Ferry section 10' 
2. .Limestone, thin-bed·ded, 'brittle; blue, fossiliferous ...... 16 
1. Limestone, heavy, "Lower Buff Beds," good quarry ston·e. IO' 
The Lowe,r Buff Beds are not sufficiently accessible to attain 
much importance in the county as · a quarry stone. The pure 
limestone beds ' abovB, while more readily available) are not suf-
ficiently durable to command attention. 
The Galena limestone affords an important quarry horizon 
in the upper beda and one much more generally available than 
the Lower Buff Beds. Numerous quarries have been opened 
and operated in the vicinity of the city of Dubuque" near Graf, 
on the Chicago Great, Western, and along the illinois Central at 
the crossing of the North Cascade road. . 
The rock quarried is thin-bedded above, ranging from four to 
·ten inches and separated ' by thin shaly partings, becoini~g 
heavier below, the beds attaining four feet or more in thickness. 
The rock is hard, granular, completely dolomitized, and rough 
and vesicular on exposed surfaces. It does no't make a good ap-
pearance in dressed stone work, but is excellent for ashlar, rough 
dimension wor'k and heavy masonry . . In bridge work, founda-
tions and lower courses in large buildings, it makes an excellent 
appearance . 
. One of the most complete and representative sections in the 
county may be seen at the Eagle l;>oint Lime Works. The fol-
lowing sequence of beds may be studied.: 
'J 
• 
.. 
• 
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FEEr. 
15. Loess-covered' slope' above the outcropping ledges of Galena 
limestone, 'culminating in a prehistoric mound at the sum· 
, mit. of . the , bluff , ................... : ... ' . .. . . .'. : . . . . . . . . .. 15 
14. Dolomite in ledges, varying from two to three feet in thick-
ness . .. .. .. .. . ... ......... . ...... : ..... . ,: .. . . . . . . . . . . . . . . 10 
13. Dolomite, two or -three rather heavy ledges containing large 
numbers of the problematic: fossil, Receptaculites owen~ 
Hall. Recep~aculites is found sparingly' in other mem-
,bers of the ,section. At this horizon, which will be call€d 
the Recepta;culites zone, it is exceedingly' abundant . . .. 10, 
12. Dolomite, he'avy~bedded, typical Galena;, hard, crystalline 
and relativ,ely free from chert; in ledges three to six feet 
in thickness . ... .. : . ... : . ... ......... . .. . .. . . . . . .... . .. 70 
11. Dolomite, bed containing pockets of calcite; the calcite in 
some cases forming large crystals .... . ....... .. . . ...... 3 
10. Dolomite, 'bed containing large quantities of chert .. .... 4 
9 . . Limestone, ledges showing t he characteristics of the typical 
Galena, hard, .compact, crystalline, completely dolomitized, 
with small amount of chert .................... . . .. .. 18 
8. Dolomite, thick, massive beds with large amount of chert.. 12 
7. Dolomite, thick beds, crystalline, the ordinary type .... 6 
'6. ' Dolomite, ledge varying in texture, containing small pockets 
of calcite an!! some chert; ' a single specimen of Receptacu-
lites found in this ledge , .............................. 4 
5. Dolomite, heavy ledge nearly on a level with the top of lime 
kiln ...... . ', ' ........ " ....... , ... , .. ........ , " ....... , 3 
4. ' Dolomite 'varying in aspect accor,ding to degree of weather-
ing; at Eagle' Point showing b~dding planes 10 to ,18 inches 
apart . . .. .................. ; .. .. . 1 ••••••••• • ••••••• • •••• 1'5 
3'. Dolomite ; massive, crystalline; bedding planes almost com-
pletely obliterated ...... . ...... ' . ...... . . . . : . . . . . . . . . . . . 20 
2. Limestone, incompletely ' dolomitized beds wHh shaly part-
ings at intervals of six, eight, or ten inches •....... 10 
1. Limestone, basal ledge of Qalena, beginning on top of Platte-
ville limestone and shale ,bearing OrtMs subaequata and 
associated fauna; this lower 'bed is , earthy, incompletely 
dolomitized, and wea;thers below into a dark Ibrown or 
red,diSh ferruginous clay ..... .. ..... . .... : . : ' ........ '. . . . . 2 
·Nunibers 12 .to ,, 14," inclusive, - comprise the 'most important 
quarry beds . . The chert beds comprising"numher;s 6-to .the base 
of 12 are suitable for"crushed stone products ;and ' are also used 
for · lime . . They are nob~onsi.dered desirable for ,structural pur-
poses. ' 
FTOin the Eagle" Point :Lime Works the~ he-ds dil> ' more' or hiss 
uniformly to the ''South and' west:' .' , '" . " '. ", 
Most' of the quarries near Dubuque operate the beds' 'abov'e 
,riUm:ber '13 ' iii the Eagle P6llit · section: ' ' A.li6'ul~ th~ middle of 
-thIS di.qsibh occurs' the ' 'cap·-tock'~ 6{the' mirlers, :a: heavi; firtil. 
• ." - . ' '.~ ... , • , '. .. ". ~·I/ .,. ,"l I,: '!;~' ~I' ,"" = 
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layer about two and one-half feet in thickness with an eight or 
nine inch lay'er below it. ' , 
Several crusher plants have been installed and are in opera-
tion in Dubuque. Among these the Eagl,e Point Lime Works at 
the north edge of Dubuque crushes rock from the flinty beds of 
the Galena, which are unsuitable for lime making. An Austin 
, gyratory crusher is used and the plant has a ' capacity , of 400 
yards of crushed rock daily:. Three sizes of rock are produced. 
The cost delivered is about sixty cents per yard. A description 
of the quarry and plant is givell- on pages 423-424, 601-603 of 
the report on Dubuque county. * 
Tibey Bros. operate a quarry in the southern part of Dubuque 
on Dodge street. This is opened in the Galena limestone and 
" works about thirty-five feet of ' the thin upper beds and the 
heavier beds below them. A Gates No. 4 cr~sher was installed 
in 1908 and crushes the upper layers as well as waste from the 
quarry. The capacity is 250 cubic yards per day. The Byrne-
Saul quarry across Dodge street is using the same rock, but has 
no ' crgsher. 
The O'Farrell Contracting Company has a crusher on' Clark 
street near West Locust. A small quarry is located here and a 
larger one is opened ,on Seventeenth and Cox streets. These are 
in the same horizon as the Tibey quarry and are above the 
Eagle Point beds. The rock is somewhat softer than that from 
Eagle Point. The crusher used is an Aurora No.2. The crushed 
material is assorted into three sizes. The fine material is used 
for walls, steps, etc. It brings $1.80 per yard. The coarser sizes 
are used for concrete and macadam. The surface material over-
, lying these beds contains characteristic pelecypods fJ;om the 
basal layers of the Maquoketa shale. 
The Maquoketa shales contain certain indurated layers 
throughout, and impure, earthy dolomite layers above. None, 
however, are of sufficie:ri.t importance to be worthy of special 
meption for structural purposes, and have not been quarried, in 
the county~ , 
The Niagaran limestone covers the western portion of the 
county and has been quarried at several .points. Two well-de-
"Iowa Geological Survey. Vol .. X. 
" 
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-:fined .cluarry .horizons have :been developed, one near the"base 
of the series between the fifteen feet of basal -beas , a.nd .ihe~ chert 
-beds, arid the -other at the top of the Niagaran series as ·they 
occur ill Dubuque county. Each horizon comprises about twenty 
feet of good quarry stone, the lower beds being typically shown 
in the. quarries about Farley, while the most important quarries 
in ·the upper beds have been opened near Cascade. Tp.e basal 
beds and beds between the lower and" upper quarry beds, whil~ 
suitable for rubble and crushed stone purposes, are' not 'quarried 
extensively at any place in the county. 
Typical sections of the lower beds may be seen in· the quarry 
of Peter Milesi,' east of Farley, and in the Arquitt quarry north 
of the same town. The Milesi quarry, located. in the southwest 
quarter of section 8, Taylor township, on the Illinois Centrai 
railway, shows the following beds and layers: 
INCHES. 
8. Coarse-grained bridge stone ... .. ... .. . ... .... . . .... . 21 ' 
7. Stone of medium 'grade ........ .. .. . . ... ... ... ... .. 28 
6. Ledge of fine-grained stone, with some chert ... . .... 24 
5. ,Stone similar to nUl!1lber 6 .. ~ ... " . ..... ..... ........ ' 14 
4. Fine-grained storie of good quality . .......... ... .... 4 
3. Stone of same lluality as mmiber 4 .............. .- . . 17 
2. Stone similar to 3 and 4 .. ,..... ....... .. ... .. .... • 9 
1. Stone like 2, 3- and 4.......... ...... ......... .. ....... 26 
The quarry of B. N. Arquitt and Sons is located at North Far~ 
ley on the C:picago Great Western. The quarry is similar to the 
one just described. The company had produced crushed' stone', 
now the principal product, for more thaI). a decade. The upper 
heavy beds are used with the exception of the uppermost soft 
paJ;'i. The lower flint beds are also used and roe;k from these 
makes excellent grouting. ·The upper yellow beds are softer and 
more porous. The beds below the flint beds are used for rubble 
,and the lowermost beds for range work, trimmings, etc. The 
flint beds are about fifteen, feet thick, the yellow beds above about 
,the same, and over them are five feet of soft rock. A No.2 West-
ern jaw crusher is used and cylindrical and flat screens size the 
crushed rock. ' The 'plant has Ii capacity of 150 'yar<;ls daily. : 
. The intermediate beds 'have been quarried in this vicinity and 
also near Dyersville, and other points in the count~. .. -, '" - ,- -
• 
EMMET COUNTY 
~FI:, 27-Arquitt quarry. somewhat obscured by an excessive amount of talus. 
North Farley. Dubuque county, 
EMMET COUNTY. 
SAND AND GRA VJPL. 
E.mmet county lies wholly ' within the area covered by the 
'Wisconsin ice in Iowa. The deposits of sand and gravel are in ' 
the drift hills of the upland and in the gravel trains along the 
streams. Occasionally beds referable to the older Kansan drift 
are exposed. A discussion of the origin of these deposits ;by 
IT. H. Macbride is quoted in the report on Palo Alto county, and 
'to that discussion the reader is r~ferred. . . -if 
. ", ;1 ;~,,,<,' 
,. Stream Terraces.-The west fork of the De~ MMne-s rive~::i~ : 
the most importaI).t !:;tream in ,Emmet county. It ·f1.owst4rough-
a 'broad' Bat valley flanked onbofh sides by hills of Wis~dnsin 
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drift. The river "bottom" itself is a huge gravel plain. The 
.city of Est,herville is built on this gravel terrace. One ascends 
to the typical drift as he passes east out a:long any of the prin~ 
cipal streets, and in many places the distinction may be seen by 
merely standing in the street and looking east. 
. . 
In and about Estherville these outwash gravels have been and 
are being used for all purposes where sand and gravel are 
needed. The Estherville Cement Products Oompany is working 
a terrace gravel some thirty feet above the river. Here there 
are about ten feet on the average of good gravel, with .3. little 
dirty material in the upper portion. The lower two feet contain 
. larger pebbles and all rest on the usual bed of large bowlders 
and blue, pebbly drift. The gravels ' are in part cemented by' 
lime and are covered by some three feet of soil. A mile north of 
the city, on the Griffith farm, is a small sand pit some fifty feet 
. abov~ the river.' Only fine sand is in sight here. There is a 
small pit on the dairy farm on the west side of the river. 
FIG. ' 28-Grettinger pit, showing loading and 'grading of materi'als. This pit repre-
sents well the ' materials composing the valley -train in E 'mmet and ' northern 
.' Palo Alto counties. . - -
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, " EMMET COUNTY· 
At the ,bridge ,acrossJ;>es·Moines river in section 28 of Emmet 
'iownship,gra.vel is piled in ,spch, a. 'W~y as to give , the observer 
, .a fair idea ,of the immense erosion changes, that once went on in 
what ,we now ,tElrm the valley of the river. Here the gravel on 
·ei'ther side of the 'river is qiscoverable ' hi~h up above the ordi-
nary plain, lodged against the banks of drift some fifty or sixty 
feet above the river. Between lies a half mile or more ,of gravel 
:plain :perfectly solid and fiat, ' the b,ottom of the ancient glacial 
.riYer. .' 
, ~ 
'From Estherville south to 'the county line the gravel plain 
'continues uninterrupted, varying in width up to one and one-
"balf miles. What is said of this enormous gravel plain ip. Palo 
.Alto county holds with equ'al force here. The deposit has been 
"opened in many places ~s a source of local supply. 
, The Rock 'island R~ilway G9mpany has a big pit in se'ctions 
..32 and 33, High Lake township, from which untold quantities of 
ballast have been removed. In this pit there are about twenty 
feet of gravel exposed., The upper portion is coarse, but shades 
-off gradually into finer material below. It is iron-stained 
throughout and contains a large proportion of limestone and 
,.granite pebbles. Many; of the latter are badly weath'ered and 
may readily be crumbled with the hands. ' 
South ,of Estherville, in the openings made by the Miru'l.eapolis 
.and, Saint Louis Railroad Company the gravels referred to the 
Kansan by Macbride (see Palo Alto county) may be seen. At 
·the extr~me' south end 'of this arli:Q.cial exposure storm-water 
;erosion has supplemented the artificial excavation to the com-
plete 'uncovering of the old blue clay. Here, resting' directly 
'upon the blue clay, is a more or 'less indurated brownish gravel. 
This is very similar to the bottom deposit in several openings 
in the I!.eighborhood, and may readily be recognized as being 
'strikingly different from the upper portion of the beds. To 
,again quote Macbride 'in reference to this older ' deposit, "It 
seems as if .it may be looked for almost anywhere as a bottom 
..deposit orwhat has here been denominated the gravel plain." 
• • t • I.' \ I" ; 
'_ Rewor,ked Mq,ter.ia'ls.-:-While , gr~v,ell:j.nd sand bar~ 8.f,e cr:;l,ot, ~t 
.all uncommon aYong the streams of Emmet county, they by no 
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means form an important so-qrce of supply. Variations between 
wide limits in both quality and qu,antity of the material in these · 
. . 
bars render the terrace and kame deposits far more reliable, 
and as a con~equence, the former take a minor place. They do, 
however, furnish a handy and easily available supply for small 
local consumption. 
}4or<linal Deposits.-Many of the knobs throughout the en-
tire area of .the Wisconsin d,rift are ·either composed entirely of 
sand and gravel or have gravel as pockets or cap pings under a 
veneer of soil. Where these drift hills do contain gravel they 
constitute. a valuable source of supply. These deposits are widely 
different in character, some of them furnishing a clean, sharp 
product which is most excellent for concrete, and others supply-
ing only a dirty, iron-stained material which is fit for nothing 
save road surfacing or ballast. 
~AYETTE COUNTY. 
SAND AND GRAVEL. 
Fayette county is abundilntly. supplied with gravels, both in 
its major stream valleys and 'upon the uplands. The border line 
between the areas of Io~an and Kansan drift may be defined 
bFiefly as following the Chicago, Milwaukee &. St. Paul Tailroad 
from the east county line to Fayette, thence to West Union, Eden 
and St. Lucas. Northeast of this line the surface has been much 
eroded, and such deposits of upland .gravels as may have been 
formed 'have probably been largely carried away. The larger 
vallefs, however, carry extensive beds .and terraces. 
Southwest of the above line erosive ·agencies have not been so 
effective, the land lies more nearly level and the stream valleys 
are . shallow. Here gravels are widely distributed and nearly 
every hilltop has its 'capping. Every township in the county has 
a more. or less abundant supply, so gener.ously are these gravels 
scattered. 
-
Along almost the entire course of Turkey river in Fayette 
county there are terraces of gravel and sand, well defined and of 
considerable extent. Betwe'en Elgin and 'Clermont, these ter-
I 
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races are about . thirty feet high and consist s'o far as observed; 
of- r.ather fine, fresh sand and gravel. In some places a lower 
terrace, about ten feet above the flood plain, is developed. 
:' .The banks of the creek which crosses the north part of the 
.town 'of Clermont contain large quantities of gravel, and the flood 
plain is also underlain by simHar material. Tohese gravels :con-
sistlargely of rounded limestone fragments, with some 'for~ign 
material imd moderate amounts ' of-sand. Extensive use has 
been made of the gravels for macadamizing the streets of the 
town and with resul,ts which are apparently very satisfactory. 
They pa~k well ,and form an excellent roadbed: 
In the river banks just across the bridge at the south edge of 
town, Mr. Stahl has a sand pit which yields sand of good quality 
for finishing concrete work as well as for wall plaster, although 
it is a little coarse for the latter purpose. Another pit near by 
yields excellent gravel for concrete work. Some of ,the layers 
FIG. 29-Buchanan gravels and Kansan loess, section 23, Dover township, Fayette 
county. 
17 
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have limestones and foreign pebbles intermingled, although the 
lower layers contain larger proportions of finer materials and 
. less limestone. 
In addition to supplying local demands, these sands and 
gravels are shipped quite extensively to nearby towns which are 
not so well supplied. The Miller pits along the Rock Island 
. tracks about a ·mik below town also ship large amounts. The 
gravels from these pits are used in large quantities for concrete 
altho'ugh they are said to contain a ,little more clay than those in 
the town. ' 
There are well marked terraces from Clermont up the river 
to Eldorado. For the most part these are built up of fresh sands 
with some foreign pebbles, chert and limestone, the latter pre-
dominating .locally. Some of these sands have been used on the 
roads and furnish some improvement on the sandy roadbeds at 
least. In se,ctions 23 and 24 of Dover township is a broad valley 
FIG. 30-General vi ew at the same locality as Figure 29. 
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with a gentle slope toward the river. This seems' to be filled 
with sand and gravel, probably a back water filling. 
In the northeast quarter of section 23 a small creek has under-
mined its bank, exposing a clean face eighteen to twenty feet 
, high. This consists largely of fine yellow sand, well bedded. It 
is overlain by an old, gray, weathered and jointed loess, upon 
which rests a foot of black sandy soiL This is surmounted in 
turn by a dark gray sandy silt, probably modern alluvium. Above 
it comes the humus. , The bank has been dissected at right angles 
by a small gully, which is cut entirely in the fine sand and shows 
a great body of it. From its relations it would appear to belong 
to the valley phase ~f the Bucha~an gravels. . 
About two and one-half miles east of Eldorado, at the site 
of the old Huntsinger bridge, the terrace is about twenty feet 
FIG. 31-Gra v e l te rrace a long the Turkey ri ver n ear the old Huntsinger bridge 
.two and one -half miles east of Eldorado, Fayette county. 
high, and extends for one-half mile along the river. The lower 
half ' consists of very ferruginous and decayed materials of 
Buchanan age, while the upper part is made up of fresh sands 
I' 
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and 'gravels related to the Iowan. Limestone pebbles are very 
abundant in ,the' upper part and,fbreigfi pebbles and cobblestones 
are numerous. 
The village of Eldorado is built upon. a wide flat of. 300 acres 
extent, which 'is underlain by rather coarse, fres}:i~appearing . 
gravels. These rest upon a rock platform' twelve to fifteen feet 
above the river and are fo~nd to ' an elevation of thirty-five feet. 
Above the town the terraces continue 'until the river narrows on 
the southwest corner of section 12, Auburn township. 
, The Little Turkey"a tributary of Turkey river, draining the 
northwestern part of the county, is bordered by deposits of 
gravel from the vicinity of Waucoma at intervals to West Au-
burn. A short distance above Waucoma the ' stream' valley 
merges into the Iowan plain and such gravel beds ' as may be 
present are obscured by later deposits. 
, The road leading into the village from the south through the 
eastern part of section 16, follows the edge of the terrace, which 
is here fifteen to twenty feet high. It presents a steep river 
front, but grades into the drift plain to the west. The upper 
foot or two of this terrace consists, of coarse gravel. These are 
underlain by finer, yellow sands, with which a,re intercalated 
darker, harder bands. Exposures show considerable quantities 
of these materials in the town as well as for one-half mile or so 
_north. On the east bank of the river at the north edge of town 
a gravel pit shows rather fresh gravels two feet thick below a 
foot or two of soil. - These gravels contain considerable coarse 
material, chiefly of foreign origin. This bed ends rather abruptly ' 
and rests on weathered indurated yellow gravels, which are quite 
:coarse above, but grade quickly down into fine sand. These 
gravels have been used extensively in the vicinity for concrete 
and road purposes and are quite satisfactory. They pack well 
and make good road material. For several miles below Waucoma 
'the ' deposits seem to be continuous, and have been used some-
what for improving the roads. Some of them are fresh Iowan 
sands, while others are rusty, weathered Kanslln gravels. The 
lower co-qrStl o,f Orane creek also shows ,some banks and terraces 
of similar rna terial. 
\ : 
! 
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FIG. 32-Gravel pit showing fresher gravels above and. more weathered ones 
below. Waucoma, Fayette ?ounty. ' 
.e tThe valley of Otter creek carries no terraces or other extensive 
gravel deposits between West Union and Elgin, but the courses 
of Volga river- and of the short creek which enters it from the 
north just below A~bany are bordered by abundant · supplies. 
Those in the creek valley are in the form of terraces and banks, 
and are fine, light yellow and unweathered. Comparatively lit-
tle coarse foreign material is present, aithough the gr~vels carry 
'some ;chert a~d limestone. ' They present a marked c6ntrast to 
the typical Buchanan gravels in freshness, in fineness of grain 
and in their lack of· coarse material. The. village ~f k-Ibl:!ny i_~ 
·built on a wide :flat terrace of such gravels whicp, ··occup,i.es the 
old valley of ,the Volga. These fi~e 'materials are dQubtJess de-
rived from tb,edettitus brought down ·bithe r I6wu,n glacier, .l'!s 
the eastern .margin 'ofthe Iowan drifHies only two or three'miles 
west of the creek and the tributaiie~ 'of th~) fitter h~ad within: 
- . . 
or at the; edge o~; the Iowan piain. f) . 
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-- A- shorCdis"farice- wesE of Fayette ~the·-V~-iga 'leaves the 'shal-
low, 'ill-defined valley 'in which it has crossed the Iowan drift 
plain, and enters. the deep, winding gorge which it·has cut in the 
region .of mature Kansan topography. The upper valley con-
tains some beds' of gravel, but they are ·not well defined. Severa~ 
exposures occur near the line of the Ohicago, ~ock Island . i nd 
, Pacific Railroad between Maynard and Randalia, in the main 
valley or, in tributaries. There are terraces and flats in sec~ 
ti,ons '30, 31 and 32, Westfield township, and a flat of wide extent 
underlies the town of Fayette, but where exposures occur some 
, alluvium i's': mingled with the gravel and sand. Farther ~ack 
from the r iver the grStvels may be purer. , 
Between'Lima and Wadena in the wider parts of the ';alley ar~ 
' high terraces ~xten.ding' forty or fifty feet above the river. At 
Wadena these terraces are quite wide, but are only about twenty 
feet high. They are built for the most part of rather fine, light 
yellow sand and gravel. Th.e valley of a small creek' entering 
the main valley just east of Wadena is filled with these sands. ' 
They form banks and terraces ' east to the county line and fax 
beyond. ' 
From Wadena to Volga in Olayton c.ounty the valley is broad 
and comparatively level. There are large ' quantities of 'fine, 
fresh, light colored sands which extend up the slopes to the pro-
jecting cliffs of Niagaran limestone. In section 36, Illyria town~ 
ship, is a high hill of circumdenudation. On the south side of 
this hill the fine sands mentioned above extend to withi'n forty 
feet of the top. In this case, then, the sands ~'ise 160 feet above 
the river and in several cases th~y, are 100 teet or more above 
the water. In some localities there are isolated hillocks of the 
sands. It seems unlikely that these-sands owe their present alti~ 
tudes to river action alone, but they have probably been blown 
up by winds., 
In the southwest part of the county is another Otter creek; 
whose headwaters are gathered in Harlan and ~remont to'Wll-
ships. A mile or so 'above Oelwein terraces begin to be devel-
oped and continue down the valley-until it unites with that of 
'Wapsipinicon riv.er. West of Oelwein a md~ flat extends from 
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the town to the creek, ,a mile and a half. These flats and ter- . 
rac~s consist of fine yellow sands overlain by coarser gravels. 
The pit of Ira Hanson on the south side of the road, opposite 
the. cemetery, about the center of section 20, Jefferson towJ;lship, . 
will serve as an excellent type of these deposits. This is fully 
twelve feet deep and' its face presents a sllccession of layers of 
clean, fine, yellow sands, with some coarser materials inter-
bedded. ' 
T~e . valleys of. the east and west branches of Buffalo creek 
and of Maquoketa river, so far as they are dFeloped in Fayette 
county, all bear quantities of graveL Some of this is quite 
coarse, is red and is usually underlain by finer gravels. 
FIG. 33"":"'Buchanan gravels!, W !lst , Union, . ~a,.yett~ , counW·-
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. The ·uplalid!'pohase of the Buchananl gravels is :represented.:all 
over' that ·pa:f.f 'l)'f ' the ' cbunty : covere-d· by the Iowan ' drift. ' :It 
',V-Quld, be'imp:racticable 'to deS'cribe all the localities. wnere' these 
,gravels have been~opserve:tl;'tbut a' few typical. expos:ures may be 
'mentioned. A lar.ge numb~r ~a'I'e ' npted' on ' the.' geological map 
'which accompa'nies ,the report ) on dJ'.aye-tte· COUI+ty: by- Mr. Sav-
age. * On the southeastern .border of,. West Union; Qappin'g the 
'hills in the southwest quarter of section 16, Union to:wnsmp, 
is an .extensive bedQf gr'avels wh.ose- char~ctElris,ti~.s ' all-:;o.d1lll'em 
very ·definitely with the Buchanan gr.avels. ' A . pit ope~'e,dlin th'il 
hillside by Mr. Bowers exposes under two ·to fiye ' fe~t ntloes~ 
about eight .feet of cross-bedded, yellow to dark red: :::Htqd~t and 
fine gravels. Below these are two or . three feet of very coarse 
'gravel 'which ' contains many cobblestones and bowlderets 'up~ tol 
six, eight or ten inches in diameter. Some of these are so badly. 
decayed tpat they may be broken up with th.e fingers . The, 
coarse layer seems to be rather inconstant and is apparently 
underlain by finer sand. Similar deposits are found on several 
hills south and west of West Union and near the margin of. 
the Iowan dri!t. These have only a thin covering of black 
,soil or loesslike clay. As examples may be mentioned those on 
the south line ·of section 33, Union township, on the north line 
of section 32, same township, on a hill in sectIons 7 and 18, 
.. Windsor township, and those on a hill in sections 27 and 28, 
Eden township. This last exposure is ten or fifteen feet deep. 
STONE. 
The Maquoketa stage occupies a considerable area in the 
'northeast corner, practically the entire area north of Turkey 
river, and appears along the principal streams in the northeast 
' third of the county, notably along Volga, Turkey, and Little 
. rrurkey- rivers, and Otter and Bear creeks. Some quarrying 
. has been done in the vicinity of Clermont, the Lower Maquoketa 
beds being developed. In a few places the less 'cherty layers 
of the Middle Maquoketa division yield a material ,sUitable for 
.. ~~g!!:., 1!lasonry:. The chert beds of the Mid.dle .Maquoketa. :as, 
developed at Clermont are dolomitic and cherty and afford an 
· ·Iowa Ge·ol. "Siirv., "Vol. xv, ·PP. 43'3-546. '. "', ' 
" 
PLATE XIX-The chert beds of the Maquoketa afford excellent material for road work. Clermont, Fayette county. 
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abundance of material suitable ~or road. work, railway ballast 
and· concrete. The beds of th~ .;UpperMaquoket~ are predomi-
nantly argi1laceous and. are, · therefore, of little importance as 
a source of .material suitable for road and concrete purposes. 
The Hopkinton stage of the Niagaran occupies a very irreg-
. ular area over the north, east and south portions of the county. 
The larger streams of the area have cut entirely through the 
heavy beds of limestone and expose the Maquoketa shales, the 
. undercutting of the softer beds tending to produce and maintain 
escarpments facing the streams. Numerous outcrops appear 
lJ.pon the entire area and quarrying on a small scale has been 
done at a number of points. The most important quarry in the 
county is located on the northeast quarter of section 24, Cler-
mont township, and is owned and operated by Wilkes Williams. · 
The beds exposed are as follows: 
FIG. 34-Wilkes Williams quarry showing the rough, heavy bedded facies of the 
Niagaran, section 24, Clermont township, Fayette county. 
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WILLIAMS QUARRY SECTION. 
-, FEET. 
8. Clay, reddish, largely residual, but containing occaSional 
pebbles and small 'bowld'ers 'of gr,eenstone and granite.. 3 
7. Dolomi,te, much decayoed, yellOW, containing very abqndant 
nodules of chert; long exposed surfaces present numerous 
cavities from which chert masses hav,e weathered; lami-
nation planes irregular and imperfectly developed, indi-
cated by bands of chert ................. . . . ... ...... .... 14 
6. Dolomite, coarse-grained, yellow, containing a liuge amount 
of chert in the upper part ... . ............. ,......... . .. 2 
5. Dolomite, heavy ledge, yellow in color and rather coarsely 
granular in texture, without chert ., ....... . .... . ...... . 3lh 
4. Dolomite, coarse-grained, yellow in color, containing no 
chert .... . ... . . . ...................................... '. 1 
3. Dolomite, regular layer, rather fine-grained, ~ithout chert 1'/. 
2. Dolomite, yellow, resembling No. 1 in texture, two aI).d· 
one-half feet in thickness at the south end of the quarry, 
'inoreasing to- four feet in thickness -at the north .... .. .. 4 
'1: Dolomite, heavy ledge, homogen,eous, fine-grained with no 
tendency to split along planes of lamination, and contain-
ing no fossils or chert nodules; increasing in thickness 
toward the north ...... . ............................... 4 
The quarry is located near the Clayton-Fayette county line, 
and the beds which are being developed belong to an outlier of 
Niagaran separated from the m~in body. Several other outliers 
similar · in character appear in the immediate neighborhood. 
About twelve to fourteen feet of stone are utilized for various 
structural purposes and give excellent , satisfaction. Lack of 
transportation facilities greatly limits the capacity of the quar-
ries, as the stone ~ust be hauled to Clermont or Postville for 
shipment. Over the northern portion of the county the Hopkin-
ton beds are remarkably pure. N ear Auburn the beds are pre-
vailingly a gray limestone, in layers two to six feet in thickness, 
somewhat vesicular and. lamination planes not evident. The 
stone is very hard and ,brittle, breaking with a conchoidal to 
uneven fracture and in one ,direction about as readily' as in an-
other. 
Auburn Mills"is 'an inland town and while both shale and lime-
stone 'are ' exposed in unlimited. ql,lantities they are not available 
commercially at the present 'time. 
, Over the southern portion of the county the Niagaran lime-
stone,is a rather coarse-grained, yellowish brown dolomite, andl 
belongs much ,higher .in th~ ,series than the beds e~po~ed in t~e 
Williams quarry. In places it becomes arenaceous and usual1y ' ' 
• 
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carries large numbers of chert -nodules. In the vicinity of West 
Union the material is ofteI\ fine-grained, ver,y hard, light gray 
limestone, containing a large amount .of chert concretions. Near 
the northeast corner of section 22 in Union township', the follow-
ing succession of beds· is ~xposed: 
WILLIAMS AND D AVIS QUA RRY SECTION. 
FEET. 
8. Limestone, impure, yellowish gray in color, and fine-grained; 
no chert ............ .. .. .. ... .. . . . . ... . .. , . . . . . . . . . . . . . Ilh 
7. Limestone, gray colored, very hard, in places showing a 
,tendency to separate into layers eight, three, two, four and 
eight inches in thickness respectively ; without · fossils; and 
containing no chert . .. . .... . .. ..... .... .. ' . ... '. ' . . . . . . . ... 2 
6. Limestone, much shattered, gray, containing a very large 
amount of chert in the form of nodules and irregular 
masses .. ...... ......... . . .. . . . .... . ... . ............ . .. llh 
5. Limestone, dense, fine·grained, gray in color, without fossils, 
almost free from chert in .the middle portion .. . , ... .. . . . 1 
4. Limestone, gray, consisting of layers two to four inches in 
thickness, whicl1 are separated from one another by bands 
of chert . ... .. .. . ....... .. ................. .. . ........ . 4 
3., Limestone, fine·g~ained, gray, in two layer.s one and one-
third feet and one foot in thickness ; containing much chert 
and separated by a chent seam .. ............. ... '. . . . . . . . 2¥z 
2. Limestone, massive, containing a very larg,e amount of chert ' 
in the form of bands and . imbedded nodules ... ... . . . . . .. 43 lh 
,1,. . Limestone, gray, cher.ty, in layers three to six inches in 
. thickness ... . .... . ... . . .. ........ . .... ... .. .... ....... . 
Number 1 in. the above section is believed to be the equivalent 
of the ,upper portion of number 7 in the Williams quarry: , The 
beds here are not dolomitized save for a few feet near the top. 
Small quarries have been opened at other .points in Fairfield 
and Auburn townships to supply the local demand. Good nat-
ural outcrops are available at many other places. . 
In.durated rocks of the Devonian immediately underlie the 
drift over the middle and western portions of the county, con-
jitituting . one-half of itssuperticial .:;trea. Outcrops are limited 
to the immediate vicinity of the streams on account of the ' 
great thickness of the drift, especially over the west po:rtion oJ 
the county . . 
Quarrie.s have been opened at a number of points, notably in · 
the town of Fayette, in' the northwestern corner of Windsor 
township, near the towns of Alpha and Waucomll; in ~den town-
ship and near Fairbank and Maynard in Oran and Harlan town-
!.... ' ~ . . ' . . • i . 
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ships respectively. The quarries are of small capacity and sup-
ply only the local demand. 
The Westfield. bridge section, which is located on the north-
east quarte,r of seGtion 29 in Westfield township, is one of the 
most extensive Devonian sections in the county and shows the 
Devonian contact with the Niagaran. The sequence of beds 
is as follows: 
FEET. 
9. Limestone, much weathered, in thin fragments, fossiliferous 1 
8. Limestone, yellow, impure, fine-grained; in layers two to six 
or eight inches in thickness .,......................... 51f2 
7. Limestone, yellow, iIDpure, in three heavy beds . ... ...... 7 
6. Limestone, yellowish gray, rather massive, less magnesian 
than number 7 albove ami somewhat broken ..... .. ... 8 
5. Limestone, argillaceous, light colored, consisting of brec-
Qiated material in which small limestone fragments are im-
bedded in a clayey shaIe matrix .. .... .. . . .......... . ... 7 
4. Limestone, ;brecciated ; composed of dense, fin.e-grained drab 
colored fragments of limestone, surrounded wIth lighter 
colored oementing materiaL .. . .............. . .. .. .. ..... 10 
3. Limestone, y,ellowish gray, very fine-grained; weathers into 
thin fragments .. . ........... . ......... ... .... .. ........ 11 
2. Limestone, yelloW, magnesian, ' in two ledges, the .upper 
dense, rather fine-grained, one foot thick, and the lower 
softer, vesicular, two feet in ,thickness .... . . ... .... .. . 3 
1. Limestone, yellowish, magnesian, heavily bedded, cavern-
ous, cherty and fossiliferous ....... . . " ... ... , . . . . . . . . . . 22 
In the above section numbers 1 and 2 belong to the Niagaran. 
The balance of the section belongs to the Devonian. The upper 
beds only are quarried in and about Fayette and their equiv-
alents are quarried near Fairbank and Maynard, but at the 
latter localities the beds have become much less magnesian and 
as a consequence do not afford ' as durable structural material 
as the same layers at Fayette. 
In the northwest quarter of section 6, Windsor township, the 
following beds are available: 
FEET. 
6. Limestone, residual ............ .. .. . .. . .. . .............. 1 
5 . . Limestone, magnesian, yellow, in layers two to six inches in 
thickn€ss. The layers are much shattered ............ 6 
4. Limestone, yellow, fine-grained, earthy, in layers six inches 
to two feet in thickness;' somewhat nodular . .......... 31f2 
3. Limes,tone, yellow, impure, resembling number 4; in layers 
eight to thirty inches in thickness, somewhat fossiliferous 6 
2. Limestone, yellowish gray, in rather indistinct layers which 
are checked by numerous joints, fossiliferous .... .... 8 
1. Shale, light colored, containing occasional fragments of 
limestone. Shale fragments become ,more abundant in 
lower parts; talus covered to bed of stream .. .. . .. . ...... 7 
• 
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Similar sections appear at other points in the neighborhood. 
Beds higher in the series than those in Windsor township 
are quarried in the town of Fairbank in the southwest corner 
. of the county. The quarry section is as follows: 
FEET. 
5. Soil, drift and residual materials .... .. :................. 5 
4. Limestone, yellow, much decayed, in thin layers, fossilif-
erous . .. . ................ . . .... .... .. ... . ............. 2% 
3. Limestone, hard, gray, in thin layers, fossiliferoUs ...... 2 
2. Limestone, yellowish gray in rather even layers with oc-
casional bands ofshaly material; showing numerous spots 
of concentrically arranged lines of iron stains; fossiliferous 6 
1. Limestone, gray, massive, containing numerous geodes of 
calcite and bearing but ·few fossils ...................... 3 
Other quarries have been ·opened in the neighborhood but 
developed nothing new. The quarries in the vicinity of May~ 
nard are less extensive than those at Fairbank and show no new 
phases. 
Some of the more important quarries of the county are briefly 
described in the following paragraphs. 
An abandoned clay pit of the Clermont Brick and Tile Com-
pany, at the north edge of Clermont, shows the indurated beds 
of the Middle Maquoketa of Savage, the Fort Atkinson dolomite 
of Calvin_ Above the Clermont shales of the Lower Maquoketa 
are shown three layers of soft, yellow dolomite, the low~r one 
two feet thick · but considerably broken up, the middle layer 
solid, two feet thick, aild the upper layer, solid, eighteen inches 
thick. The two upper layers are coarsely vesicular. Above 
these is a heavy cherty ledge of yellow vesicular rock four feet 
thick, and surmounting this is ·an eight inch ledge. The upper-
most member is a four-foot series or thinly bedded, broken, 
cherty dolomite. All the beds are too soft for ideal macadam 
but the rock might be suitable for some purposes. 
About one and one-half miles west of .EIgin, in the southeast 
quarter of section Hi, Pleasant Valley township, is the Loetcher 
quarry, located by the roadsid~. This is opened in the Niagaran 
beds not ·far from their base. Below two or three feet of strip-
ping are six feet cif heavy bedded; vesicular, light gray dolomite 
with sandy texture. ThesEl overlie five heavy ledges of buff, 
rather finely crystalline dolomite which are respectively two 
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. feet ' and eight inches, two feet, one foot, two feet, and eighteen 
' inches in thickness, counting from the bottom. The two. upper 
. ledges have lines of small cavities one to two in,ches in diameter. 
The quarry is well situated for- removing rock and a consider-
able amount has been taken out and crushed by the county 
for use on the Elgin-West Union road over the hills. The 
road is surfaced with the residuum. 
The Peter Banning quarry in the northern part of section 
28, Westfield township, across the river from Fayette, shows 
the various beds of the Wapsi12inicon stage of the Devonian 
as developed in this county.. It is situated well up in the bluff 
and is easy of access or for installing machinery. The quarry 
-shows the following succession: 
FEET • 
. ~roken and . weathered. slabs, grading upward into residual 
material .... . ... ..... .. . ............... . .. . ............ 6 
Thin beds, two inches to a foot, gray, fine-grained ........ 6 
Heavy ledge, gray, fine-grained, similar to lower layers, but not 
. so ,bluish . .. .. . . ... ... ............................. . .... 3 
Two heavy ledges, similar to those 'below, split into thin flag-
stones ........ . ... , .. ' .... ' .... ,.' ... ',' . ' .... , .... : ., ..... , ....... . '. ' 4 
Heavy ledge of 'blue-graY, ·fine-grained stone, conchoidal fracture, 
split into 'several thinner lay'ets ....... ; . . ... .. ......... 1'/ • 
. , 
The whoLe q;u.a.rry face. up: to".the spalls is of similar appear,-
&nce exc.ept, tha.t . the :Upper l~dge$ are ,grayer and show zones 
. of iron stain . •. Thr" rQck is" a .pU:i:e,e limes.tone: ,'All the ledges 
break up into, ,thiUIl,er_ bands' .. . _';'- (, :,; f' . " , . 
Below: thequarry:is<,an, exposure , -of ~si:rly~:fi.ve feet to the. flood 
plain. T'lJ.e hasall porti@.n.'0f :thisr ,is ,"Iha(il;l .up 'of the:.Ni"agaran 
dolomite;s· 'while 'the' ,r-emairider· ~ b-:elongs ·-to: ;the; Devonian. The 
section is aboUtt as,;folloiws ~ ;.A.t .. the ( ba;se,)ar~; exposed' eight feet 
of heavy,', cherty, ' v-esicola:r',"beds ;bel:origill'g to·;the' "Niagaran. 
Then come th:r.e'e'·,Ee.et 0;1j ' tliiniy hedded" g,ra;y( nn'€!-grained rock, 
8uceeededdlry : a heav.y vesjcula:r: ledge' three' teet (hick. . Three 
feet of thin layers;, alle theIi; overlain, hy. :;;'ix .:ffe.et- 0-f broken ar-
gil1ac.ebJusheds -gra,d~ng ' ab.ove intb, -a 'fo0t O£. j lQ.£t &andy lime-
stone 'in the' upper p~rt" Qf..which· are ftagr,n~:Il:ts~Qf a, nn:e brown-
ish -liniestJ)n~. ;Abo-ve {bis', -sl:).hdy lirnestoI).e is 'a ,'@ne--ioot, lEl,dge 
'of 'J:iju:ff~ fuB~gtaip:ed 'fO\lk; , hroken' i:q-to', ~ngular' b10~ks;. p~ vertic.al 
'fract'p-:ues ' an9.. -s'ucceediilgJ;b.is'; cQm~s .~a foot 0f.gJ;ay;~ fi;1il:e~gi'ainedJ 
. , . 
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:.fJ:n:~ly . larriinated limeston,e • . · .. There follqw 'in order eig;Q.t feet 
of gr:aY,:';'UAe-grained rock jn very thin layers; sixteen .. in~p.es 
of rock similar in appearan.c,e, somewhat finely brecciated, con-
cboidal fractures, in. two leq,g~s" the lower one six inches, the 
upper ten in thickn,ess; two Je~t . of thin layers with wavy lam-
ination, a single heavy l.~dge- : f),',~oot in thickness and 'a six-foot 
brecciated bed. Between this bed and the base of the"quarry 
'are fifteen feet ~f. much, br..oken .. ledges, some scarcely showing 
bedding, the upper ledges ,thinly bedded. ' 
Mr. ':Kidder' has opened ' a small qu~:r~ywestof town on the 
West ,Union road.- Th'e beds exposed here are at the same level 
as the upper beds -of the Banning quarry. 
In the vicinity of Waucoma some small quarries have been 
opened in the Devonian. Two of these are located in the north-
west . quarter of section 9, Eden township. One is a few rods 
west of the railroad and on the souih bank of a small dry run 
which is crossed by th~ track.. The other is opened in the field 
back of a .farm house just beyond the ·run. Both show the same 
~eds except that the one on the"valley B,lde is ,a little deeper. 
The beds are very much broken up and do not show bedding. 
'fhe upper beds are . gray with iron-stained streaks, are fine-
grained and rather finely vesicular and· break ' with" ~ rough 
fracture. The lower beds are appareI!-tly very' massIve but 
are somewhat broken up, less so, how.ever, than,: the' upper 
beds. The stone is gray-buff, 'fine-grained, and more 'Vesicular 
than the upp'er ' bed~ . The ' ma:te~ial is probably t~o sof~ for 
macadam though ma~ing, gQod building , ston~. . The ~aHer 
quarry exposes about six feet; the larger Qne, abQut nine feet 
of rock. , " ,',:' c' -, " " 
In the middle of the west half of section 6 of Windsor town-
ship is a quarry in the bl~ff i~ce . It ghows eight feet of thinly 
bedded ,'Devoman strata siinilar to ' that 'shown at Waucoma, 
fine-grained,' gray, · some -layers .iron-stained. The quarrY' is 
above the heaVy'brokeIi beds and is 'thirty feet above the stream. 
If the quality 'of the rock is higlr . enough to ' justify the effort 
the rock Q,ould be -easily,tikenl'outand crush'ed. ' The overburden 
is quiteJight. · ' ',:: ~, "" " . 
, n'18 
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Across the road, in the southeast quarter of section 1, Bethel 
townsliip, is a small quarry in about the same .layers as that 
just described. In the southwest quarter of section 6, Windsor, 
along the east-west road is another small quarry opened in 
the hillside at the same level as the others. Higher up in the 
hills the thin flaky beds of the Wapsipinicon crop out . . 
Several quarries have been operated near West Union, and 
these use t.he lower beds of the Devonian.. The city quarry on 
the western edge of town shows at the base two heavy ledges, 
the lower, fourteen inches, the upper twenty. The stone is light 
gray, with rough fracture; locally broken up, elsewhere showing 
fine lamina:. Above these comes a six-inch ledge of fine-grained 
stone with conchoidal fracture, and then follow five or six feet 
of badly broken material brecciated in different · parts of the 
quarry, broken or massiv'e, but quite definitely laminated. 
The stone is rather soft for road work. A Foster's patent 
jaw crusher has been useq in the quarry. 
In the southeast quarter of section 22, Union township, is 
the Grimes quarry showing: 
. FEET. 
S1>il and rock waste. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ·1·2 
Broken rock .... . . ...... .... . .... . .. . ... . ................... . 2·4 
Thinly bedded; fi'ne-grain€d gray rock · with thin 'shaly ' beds 
intercalated ........ . . ;.. .. ...... ....... . ... ... . ..... . .... 2 
Heavy ledges of gray stone . . ....... . ....... .. .. ............ . 
Blue, fine-grained rock, thinly bedded, in three la-yers, quite 
hard; exposed ............ . ........ ... ....... .... .... ... . .. 1 
By barometer the · quarry is about ten feet · above the West · 
Union City quarry. 
FLOYD COUNTY. 
SAND AND GRAVEL. 
Immense quantities of gravel and sand are available in Floy9. 
county, the deposits which are important at the present time 
being located along the principal streams. -Cedar and Shell 
Rock rivers -are particularly noteworthy in this respect, and 
lafge quantities have been removed from their terraces. 
There are two well-defined terraces along Cedar river; th€ 
lower, composed of limestone, rising some fifteen to twenty 
I . 
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feet above the water in the river, and the upper gravel being' 
about the same amount higher. Both terraces are covered with 
a thin veneer of mixed alluvial and glacial materials. Near 
the top of the upper terrace bowlders ranging up to three feet in 
diameter are not uncommon. The largest of these are granitoid, 
and limestone fragments are' very common. The upper hOrlzon, 
which varies from two to four feet · in thickness, is largely 
gravel, often mixed with dirt. The beds become cleaner and. 
carry less gravel below. 'They show evident sorting, but are 
imperfectly stratified and are variable throughout. The total 
thickness runs up to fifteen or eighteen feet. This material 
rests upon limestone, upon ' the surface of which bowlders are 
occasionally reported to be found. These materials are excel-
lent for masonry work and plastering, and fair for concrete. 
They are also satisfactory as road materials. Large quantities 
are easily available. 
On the west ' hluff of the Cedar in the southeastern part of 
Charles City is a pit owned by Mrs. Eliza Barnes. The pit 
shows: 
FEET. 
4. Soil covering ... . .. . .. . .. . .. . ........ . .. .. ... . . . .. .. .... 1-2 
3. Sand and clay .. .. . ......... . ...... ......... .. ........... 2-3 
2. Sand, fine, and fine y.ellowish gravel ............ ... ...... 2-3 
1. Gravel and sand, fine, much cross-bedded, some small lenses 
of sandy clay, fiat slabs and cobbles in places, exposed, 
about . . .. ........... .. . . ....... .. . . ...... . .. . ..... . .. . 10 
There a're about five acres in the immediate vicinity of this 
pit which may all be underlain by similar mate:r:ials. 
A face similar in general characteristics, but varying ' some-
. what in detail is exposed in the pit of Alfred Laun at Floyd . . 
This pit is in a terrace similar to that at Charles City described 
above, and shows in section: 
FEET. 
5. Soil, etc. . .... . ......... . . . .. . . . ....... . ............ ...... 2-3 
4. Gravel, fine to coarse, some sand and clay, brownish . ... 3-4 
3. Gravel, fine to coarse, some sand and fiat chips of litho-
graphic stone .... . ....... . ...... . . : .. . .... . ..... ;. ...... 2-3 
2. Gravel and sand, fine, clean, a few small lenses of clay, 
much cross-bedded, some coarse pebbles and fiat chips of 
country rock ....... . . . ...... . .... ...... . . . .............. 10 
1. Gravel, horizontally stratified, more sand arid clay than 
in No.2 .... ·....... ........ ............ ................. 3 
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Very similar conditions obtain along Shell Rock river. At 
Marble Rock three terraces are present on the west side of the 
river. The upper terrace has been opened' at several points. 
In this terrace the gravel is niixed :with a considerable quantity 
of dirt. The middle terrace is composed of good material, 
coarser in the upper than in the , lower part. li-'rom a well 
section taken in the neighborhood, it would seem that in places ' 
the gravel continues down to the level of the river bottom, The 
lower terrace is about twenty feet above the flood plain of the 
river; and the upper two rise about ten and' twenty feet re-
spectively above this l~vel. South of Marble Rock the terraces 
are repeated on the 'east side of .the river. The Rock Island 
Railway Company has a pit. on the middle terrace from which 
some fifteen fe'et of material of excellent quality have been re-
moved. South of the cemetery a pit which has been opened in 
t.he upper terrace shows gravel that is coarser and dirtier than 
that of the middle bencl;!.. 
These terraces continue down the river into Butler county. 
Gravel for local use has been taken out at several points. 
'STONE. ' ., 
The Devonian limestone and shales form the country rock 
over the entire county so far as known at this time; Numerous , 
outcrops appear along She~l Rock river, Floyd creek, Cedar 
river and Little Cedar river. Outcrops of the Lime Creek shales 
are confined to Rockford and vicinity, while all of the limestones 
belong to the ' Cedar Valley stage. The limestones are prevail-
ingly hard, white, co:rp.pact, often lithographic, evenly bedded 
and almost pure calcium carbonate. They are often associated 
with or int~rbedded with magnesia.n or dolomitic layers. 
Along Shell Rock river, sections at Nora Springs, Rockford 
and Marble Rock give the range of beds ,which may be observed. 
At 'Nora Springs the followiI;lg beds appear in the blu~ at the 
foundry about one, hundr,ed, and nfty. yar.ds up stream from the 
Milwaukee railway bridge. 
FLOYD COUNTY 277 
I' 
PLATE XX-a. City quarry, Charles City, Floyd county. 
' h. Shell Rock river, Nora Springs, Floyd county. 
c. Floyd quarry section. ' 
. 
. 
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,FEET. 
~. Soil and drift of variable thickness . . ......... . .......... 1-4 
6. LiIp.estone, coralline z~ne, colonies very much flattened, 
bedding planes not very distinct .. . .. . . . ...... .... ..... 6 
5. Limestone, buff to gray-buff, otherwise similar to number 
4; bedding planes rather more apparent ' . ........... .. .. 4 
, '.. Limestone, white, much shattered, oompad and brittle; bed-
ding ' planes not apparent ...... ~ .. . . :... .. . . . ......... 3+ , 
3. Limestone, spheroidal Stromatopora zone; appears to be 
,decidedly concretionary where weathered, spheroids up to 
10 inches" horizontal diameter somewhat the larger. . .... 8 
2. Limestone, gray-buff, evenly bedded, compact to somewhat 
earthy fracture, less brittle than 1, grades upward into 
white limestone .... ... ......... . .............. . .... . . ... 2 
1. Limestone, white, apparently brecciated; bedding planes not 
well defined, compact and brittle, exposed at this point 
above low water . ...................... .... ; ... . ...... .. . 6 
Just below the mill, some three-eighths of a mile farther up 
stream, several sIll.all quarries have been ' opened. The same 
beds are exposed but show considerable variations, especially 
in bedding. All of the beds up to number 4 are massive. Num-
ber 2 appears as a single ledge, i,n places. Although the spher-
oidal masses can be seen, number 4 takes on a somewhat shaly 
character and is thicker than at the foundry. In places, how-
, ever, tbls member appears as a single massive ledge. The beds 
all dip up stream. The stone derived from these' beds is useq 
quite generally throughout the town and adjoi~ng country. 
At Rockford,' beds higher in the series appear and only the 
uppermost member of the Cedar Valley limestone appears in 
the low escarpment along the riv~r. Back from, the river the 
Lime Creek shales appear. While the actual contact between 
the Cedar Valley and the Lime Creek was not seen, the sedioIi 
which can be viewed along the river and in the pit of the Cream 
City Brick and Tile Company is as follows: ' 
'ROCKFORD SECTION. 
FEET. 
10. ~oil and drift, variable in thickness ......... :....... ... 0-2 
9. Marl, blue-,gray, oxidizes to a yellowish color, highly fossilif-
erous .... .... .. ........... . . .... ... .. .. .... '.. . .... . . . .. 12+ 
8. ' Clay-shale, gray-blue, slightly gritty and more pervious than 
, beds below . .. . ..................... . . .. . . . . ;.. . ...... . . 15 
7. Iron-stained zone, containing concretions; of variable thick-
ness ...... .... ....... .... ... , ... .. .... ...... . .. . . . .. . . . . ~-2 
6. Clay-shale, similar to number 5 ...... .... : ... . .. . . ..... 6 
5. Shale, gray'blue, slightly gritty . .... . .. . .. ....... ....... 12 
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FEET, 
,4. , ,Ljmestone, shaly, exposed but thickness not determined .... 
3. Limestone, white, similar to uppermost beds ' along the 
, ri:ver at Nora Springs; coralline, thinly bedded . . ...... 12 
2. Dolomite, or dolomitic limestone, brown 'and porous . . . . . . . . 3 
1. , Limestone, gray-blue, in medium heavy ledges, exposed.. 4 
, ' Themai'lsa:nd shales' continue m'ore or less uninterruptedly 
to the" Clay Banks" south o(Portland: i~ Cerro Gordo county 
, and can h~ traced southward from Rockford two or three miles . 
. They are not known to occur in any considerabl~ quantity north 
and east .of Lime creek arar Shell Rock river. T4e marl is 
used to some extent for road work and appears to cement well. 
The lower . limestone beds have ' been q~'arried in a small way 
but are too near the water level in the river to permit their ex-
tensive development. , . 
'At Marble, Rock a number of quarries have been opened and 
are operated at the present time. About, tl).ree-fourths of a 
,mile above th,e wagon bridge ,a quarry has been opened on the 
east side of Shell Rock river and presents the following beds: 
MARBLE ROCK SECTION. 
FEET. 
5. Soil and ' drift , .. .. ,., ...................... : ... · . . ... .' .... 1-4 
4. Lin;estone, white; with 'spher,oidal Strdmatpp6r:a; hard and 
bnttle, beds heavy where unweathered; becomes cavernous 
. in , part and the middle, portion is. :brecciated; exposed : ... 10-12 
.. 3. Limestone,( magnesian or d~lomi1;ic; .. mu~h. weathered and 
.. ,- ) stained in places, yellowish brown, evenly bedded, ledges 
,"..~. shaiy" in, ': Part ., ... ,' .. .- . :. .... : ... " " , .... ',' . . .. . .. .. . .. . 8 
2" • . Lime'stone, .dolomitic, sha-ly" iron-stained... . .............. 2 
1. Limestone, white, the details are 'as follo_ws: 
10 incli redge, -lithographic. 
10, inch ledge, brec~iated. , . 
Two 10 inch ledges, separated by shaly parting. 
10 and 12 hlCh led.ges, ' li1;h'ogrll,pli~c in character. 
20 to 24 inch ledge, almost lithographic. 
14 inch and 18 inch ledges, separated by shaly part-
ing, hard., compabt. -. -, ' 
Total . '.' .. ...... .... ' ........ , ',' . ' .......... . .- 9 
.' 
The ledges in number ,1 constitute a compact, hard, brittle 
limestone' almost lithographic ' througlio'llt, with the'. exception 
of the ledge next to the top of the ' series, 'which is distinctly 
brecciated. All of the layers are evenly bedded' and all but the 
thiJ;'d and fourth layers are separated by sh;:tly or marly part-
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PLATE XXI-a. Old lime quarry above Marble Rock, Floyd county, showing 
Stromatopora zone and brecciated zone. 
b. Marble Rock quarry showing evenly bedded, lithog raphic beds 
below, a nd Stromatoporlj. and brecciated zone above. 
• 
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ings, thus facilitating quarrying by very Elimple methods. All 
of the lower limestone beds show good ability to resist weather-
ing influences. The lower limestone beds are most highly prized 
for quarry purposes although the dolomitic beds, when not 
too mU,ch weathered, are ,also used.· Both the upper and lower 
limestones are well adapted for crushed stone products. Old 
quarries we,re , opened in the upper limestone, which was arso 
'burned for lime. The remains of an old pot kiln may still be 
seen in ,the immediate neighborhood. 
Along Oedar river arid its immediate tributaries an abundance 
of indurated rock is available, often with very little overburden. 
The principal quarries are locl;lted at Lithographic Oity; Floyd 
and Oharles Oity. The Interstate Development Oompany ' has 
made extensive openings at Lithographic City and is planning 
to operate its property on a large scale in the near future. 
Two quarries have been opened. The beds exposed are as 
follows: 
LITHOGRAPHIC CITY SECTION,· 
FEET. 
11. Soil and drift " . , .. . . , ...... . . .... .. ,... . .. . . . ...... .. ' 1 
10. Limestone, lithographic ................................. 5 
9. Limestone, yellow·gray, friable, coarsely granular and thin-
bedded ... . . ....... . . . .. ..................... . .. '....... % 
8, Limestone, dense, compact, buff to grayish white, thin-
bedded .... . ... .. ..... .. .. ....... ... ....... . .... . .... . . 3% 
7. Limestone, lithographic, shattered and unevenly bedded, 
brown, variegated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
6. Clay parting . .. . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '/. 
5. Limestone, compact .................. . ',' . . . .. .. .. . .. . .. 1%, 
4. Clay parting . ... . .... . ....................... .. ... . . . .. '/. 
3. Limestone, buff to pink, lithographic , .. . ........ .. . . . ,. 1% 
2. Limesto'ne, gray, subcrystalUne ........ ' . .. . . .. ....... ... . 14 
1. Limestone, lithographi~, dense, exposed ........... ... .. . . 3 
A large ' number of specimens have been selected from the 
various beds in the quarry and polished. Enough has been done , 
to demonstrate thoroughly the superior quality of certain of the 
layers for lithographic purposes. It has also been demonstrated 
that the lithographic stone can be obtained in large slabs prac-
tically free from fractures', calcite balls, clay seams and other 
imperfections. Other beds take a good polish and are of a 
·From notes -supplied by Mr. C. L . Webster, Charles City, Iowa. 
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' pleasing color. They can be quarried in blocks of almost any 
lateral diinensions 'and will undoubtedly find a ready market. 
The waste from the quarries would make an excellent grade 
of crushed stone. A lar:ge area is available with almost no 
-overburden. A short line of railway has been surveyed and the 
company contemplates building in at an early date. 
At Floyd, extensive quarrying has been done thrqugh a 'period 
of many years. A quarry just north of town along the 'main 
roadway shows the following beds: 
FEET. 
8. Drift and soil up to ... , ... ,., ...... ....... .. , ...... ,... 4 
7. Limestone', brown, dolomitic ."., .... , . , .... "., ... ,' .. ,. 8 
. 6. Limestone, white to gray, compact, brittle ... ,., .... ,.,. 3 . 
5. Limestone, subcrystalline, sugary, gray to brownish, appar-
ently dolomitic . , ........... , ....... . .. . . . .... . ... ,.... 4 
4 . . Limestone, gray-white, blue above, compact, weathers con-
cretionary ......... , .. ,..... ... ........................ 3 
3: LiD;lestone, blue-gray, shaly above ,.,., ... . ,.,. : ....... 4 
2. Limestone, browI!-, vesicular, dolomitic.", . . . . .. , ..... ... ,. 1 
1. Limestone, compact,. exposed ...... ~ . . . , .. , ....... , . . . . 3 
Many of the older buildings and nearly all foundations III 
the town attest the popularity of the . stone for structural 
purposes. 
Charles City is the chief quarry center in the county. Of the 
numerous quarries which have been opened and operated from 
time to time, a large quarry located in the southwestern part 
of town may be taken as a fair average. The beds developed 
are as follows: 
CHARLES CITY SECTION. 
FEET. 
4. Soil, drift, and terrace materials, the latter constituting the 
larger portion of the overburden . .. . ....... , . ... , .. ,. . 4·8 
3. Limestone, ledge persistent . ......... , .. , ... ". : ." ... ,.. 1-2 
2. Limestone, magnesian, light brown, vesicular and sub-
. crystalline, less evenly bedded than number 1, concre-
tionary in part .. " ........... . . , .......... , ........ ,.. 5-6 
1. Limestone, gray, weathers -white, compact and ,brittle ; even-
ly bedded, 'but beds undulating; comparatively free from 
flaws and remarkably uniform, .exposed .. ", ..... , .. , .. 8 
The layers in number 1 are separated by thin clay partings 
which greatly facilitate quarrying. operations. According to 
Mr. C. L. Webster, the stromatop:oroid zones lie from fift~en 
to twenty feet below the base ' Of the quarry. Number 1 in the 
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above section is the chief quarry rock and has been used ex-
tensively in Oharles Oity and the adjacent country. The M. E, 
Ohurch and First National Bank buildings are among the more 
important structures constructed from local materials; the for-
mer bearing the date of 1854. Both are in good repair and the 
stone appears to, possess excellent weathering qualities. The 
Oharles Oity Marble Oompany owned and operated the quarry. 
This company also attempted to cut and polish the stromatopo-
roids for ornamental work but ' with indifferent success as a 
commercial venture, although some very handsome pieces were 
turned out. 
South of Oharles Oity, quarries have been opened at several 
points. On the 'south half of section 20, township 95 north, 
range XV west, east of the' wagon road and north of a small 
,creek, the, following layers may be seen: 
FEET, 
11. Soil and drift, thin, up to . , .... . . .. . ... '. . . . . . . . . . . . . . . 1 
10. Limestone, light colored1 magnesian, shattered and fossilif-
erous ....... . ................ . .. . . .. .................. 1 
9. Limestone, nodular, containing many stromatoporoids, 
badly brok€n, fossiliferous .. . . .... . . . ...... ... .. . . . .... 4% 
8. Dolomite, brown ............. .. .... . .... . '. ' . . . . . . . . . . . . 1'/. 
7. Limestone, lithographic, thinly bedded, where weathered, 
separating into thin plates ..... .. . . .. . .... . .... '. . . . . . . . 1'/. 
6. LiJ;Il.estone, compact, brown, becomes thinly bedded oolow 
in weathering .. . . . .. . ...... . .... . .. . . . ................ 2 
5,. Limestone, impure, earthy, formin'g a reentrant in cliff 
face and breaking down, on weathering, to a yellow, 
clayey mixture ........ ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2/. 
4. Limestone, thinly bedded and light brown to bluish in 
col?r ; laminre separated by ,bands of weathered clayey 
resldue . .. ..... . . .. .. •... .. . . . .. . ........... . . ... . . ... 2% 
3. Talus slope ...... . ........ . . . ..... . .. . . ,. ............... 7 
2. Limestone, ledges similar, to number 4, but heavier and 
firmer, with fewer clay partings- and deeper brown in 
color . . ... . .. . . ...... .. . . .. .. . ......... . ............... 10 
1. Talus slope to creek bed ..... . .... . ..... . .. _ . . . . . . . . . . . . 4 
Some quarrying was formerly done at this point. An abun-
dance of material is easily available and under _very light over-
burden. 
In the southeastern portion of the county some quarrying 
has been done. The most important opening, the Allen quarry, 
two and three-fourths miles northwest of ,Nashua, is given here-
with: ' 
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3. Drift and soil of indefinite thickness. 
,2. Limestone, in thin beds, varying from one to five inches 
in . thickness, some layers soft and granular, others harq 
FEET. 
and fine-grained ............... . ....................... 8 
1. Limestone, consisting of the following ledges from ' the 
bottom upward: eighteen inch, twelve inch, fourteen inch, 
eight inch and five six inch ledges respectively . .... : .. 7 
The bottom ledge affords stone suitable for bridge work, while 
several of the. other ledges yield ' satisfactory building stone. 
The limestone members throughout are excellently adapted 'for 
crush.ed stone products. 
FRANKLIN COUNTY . . 
. SAND AND GRAVEL. 
The important sand and gravel deposits of Franklin county 
are, genetically, of two classes, viz., gravel trains derived from 
the Wisconsin drift and now appearing as terraces along the 
streams which furnished outlet for the flood waters from the 
:melting ice, and pockets within the drift hills themselves. Bu-
chanan gravels are also present, but are available in hardly suffi-
cient quantity to be valuable as a sour~e of' supply . . 
Stream Terraces.-The Altamont moraine crosses the county 
in, a direction slightly west of north, and divides it into two 
nearly equal parts. 'All 'of the streams that issue from the mo-
raine are bordered by more or less continuous beds of gravel, 
which usually appear as valley terraces in the Iowan drift area, 
which lies to the e~st of the Altamont moraine. The gravels 
are especially noticeable on Bailey, Otter and Buffalo creeks, 
.along which they may frequently be seen within .the borders of 
the Wisc.()nsin drift. . They occur along Mayne creek in Reeve 
and Ge~eva townships. The materials are well sorted as a rule 
and are products of the streams while they were flooded during 
the melting of the Wisconsin glacier .. More or less sand is al-
ways present and cross-bedding is a prevailing feature. The ' 
fineness of the pebbles composing the gravels increases with the 
distance from the Wisconsin border-as would be expected with 
the decrea'se in declivity and hence in the carrying power of the 
streams. 
: . 
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Where the . West Fork of the Cedar enters the county it is 
skirted by a gravel bench, twelve to fifteen feet higher than the 
flood plain. This- terrace unites in section 18 of West Fork 
township with the Bailey creek terrace, which forms a very con-
spicuous bench along the latter stream throughout its course in 
the county, and is here ten feet above the flood plain level. Be-
yond section 28, West Fork township, the gravels are not COIl-
spicuous. . The terrace in places extends a mile back from the 
stream, the town of Sheffield bemg built on such a flat north of 
Bailey creek. The gravels in Sheffield are twenty-five to thirty 
feet thick. 
The Sheffield Cement Products Company has opened a pit 
west of town just south of the Saint Paul and Kansas City Short 
Line railroad station. About fifteen feet of gravel are being 
develQped. The stripping ranges up to four feet in thickness. . 
The gravels are also seen along Otter and Hartgrave creeks 
and vary in height above the water from fifteen feet at the mo-
raine to disappearance in eastern Ingham township. The ter-
race on Mayne creek is not so conspicuous as are those along 
the other streams in the eastern part of the county, and is not 
important ·beyond the eastern boundary of Reeve township. A 
gravel train flanks Iowa river, but does not occur as a bench, 
being seen only in road cuts and but little above the river. The 
gravel underlies the thin layer of alluvial silt that has been put 
down in places by this river. 
These'terraces furnish excellent and abundant supplies of 
gravel and sand for road construction and concrete work. For 
road building the gravel beds are worked at many points where 
the public highways cross . the stream valleys. . 
Pits have been opened in the terraces ~n many places. North . 
of Dows are two pits, one of which shows ten to twelve feet of 
fine and coarse gravel with some sand under two feet of cover-
ing. In southwest section 36 of Osceola township is a gravel-
bearing terrace about eleven acres in extent. This shows six 
to. eight feet of mostly fine gravel resting .. upon sand and cover~d 
by some two feet of soil. There is also a·n opening in se.ction 
35 of the same township which is owned by the county. 
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Drift Gravels.-Gravel and sand deposits a:re a common oc-
currence in the hills of the Wisconsin moraine and, in the low 
knobs and ridges which dot the whole surface of this formation: 
On the road between sections 5 and 6 of Re~ve township, strati--
fied sand and gravel ,occur beneath a thin layer of partially as-
sorted Wisconsin drift. Six to eight feet of the deposit have 
been opened up and large amounts removed ,from both sides' of 
the roadway. Gravel , and sand are hauled from this pit to 
Hampton for use in the manufacture of cement blocks and for 
filling material in other lines of constructive work. . 
In the northwest quarter of section 19 in Morgan township is 
a series of morainal knobs. One of these has been 'dissected 
and found to be composed of well stratified clean sand, quite 
free from iron-stain and other impurities. . The strata are 
neither horizontal nor continuous, but are interrupted and ir-
regularly tilted at all angles. The sand is suitable for use in 
mortar and plaster mixtures. Several other, examples of drift 
deposits may be noted. Three miles southwest of Hampton ten 
feet of sarid of va'rying nature are repo,rted in a hill. In south-
, west section 32 of Ross township Mr. Dean has a hill covering 
some two or three acres which contains up to six feet of fine 
to coarse gravel. 
Buchanan Gravels.-At a few points in section 2 of Ge~eva:-.~ 
township outcrops of coarse, clayey and d-eeply iron-stai:ri~d 
gravels were observed, and they appear to underliecon~idera151e 
areas. In the Toad running east and west through section 2 
they are exposed near the east side of the section and are cov~ 
ered by a few feet of loess. ' They may also be observed at va-
rious points in' Butler county, but are not generally easily ac-
cessible. ' 
STONE. 
The Owen beds of the Lime Creek stage outcrop, at various 
points along the east side of the West Fork' of Cedar river in 
the northeast corner of Ross, and throughout its course in West 
Fork township. In section 7, West Fork ,township, a small 
quarry has been opened, from which some rock has been re-
moved. These beds furnish a supply of building material which 
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has be.~Il; ' utilized, locally., at , many , points. . l t is sE)ldom"h0wev:~r" 
that the stone is sttfficiently coherent to permit of any extended 
use fot $.tructural work. '. j 
, t t • .,' . ' 
jrp.e quarry opening just north 'of th~ road along the south 
side "of, s~ction . 7, West ·Fork township, affor:q.s the .follo'WipJ 
' . " "'r;' , . • " • , , ', " .. .". i 
.sectIon: . ~', : . 
• f • FEET . .... ~ 
2. . Shall~, ·yellow" magnesian., with cl).ert nod)lles and, near the . '1 . 
base, ' interbedded, . subcrystalline ' limestone, apparently 
dolomite .. : , In places, definite bands of chert permeated " .. 
with brachiopod impressions, Spirifer whitneyi mOi:\t abun· . ' 
. dant .... . ..................... . . : . ......... . ... . ...... 3% ! 
1. Dolomite, brown, thinly bedded, fossiliferous, partially crys· 
talline; much shattered at top and ,badly rift~d through· 
out, exposed . . ........ . . ....... . . ... .... .. .. .. .. . .. . .. 7 
Only the lower bed can be used; and this on ' account of itR 
·eoarsely granular and partially weathered condition, is not a 
durable materiaL It has been used to a limited extent for side-
walk flagging, and in walls, where it is fairly satisfactory. 
The Carboniferous rocks present in the county belong to the 
Kinderhook stage. In the eastern portion of the county, beyond 
the border of the 'Wisconsin drift, Kinderhook rocks are exposed 
along the channels of all the principal streams. The rocks of ' 
this stage consist in this county of limestones and shales, the 
former varying from soft, marly, argillaceous beds containing 
large_'quantities of chert, to compact, partially crystalline, fossil-
iferous or semioolitic dolomite., The shales range from mag-
nesian and calcareous beds which in many instances represent 
the firmer limestones in a state of decay, to typical yellow or 
bluish .plastic clays. 
Weathered Kinderhook limestone app~ars along Bailey creek 
in Richland township. Along Otter creek these beds are also 
exposed almost continuously from section 30 of Ross to its union 
with Hartgrave creek in Ingham township. One mile west of 
Chapin at the southwest corner of section 29, limestone is quar-
·ried. The following section may be view~d: . 
19 
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.. F IG. a5-Kinderhook limestone qua rry on e mile w es t 'of Cha pin, Fra nklin county. 
. . 
F EET. 
3: Thin drift . soil . ... .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
2. Badly weathered and iron-stained argillaceous limestone.. 7 
1. Regularly bedded blue-gray to sugary brown dolomitic lime-
stone, containing Orthothetes, r elated to O. i n equalis Hall, 
and Orthis (?), exposed ........ .... ..... .. ... ... : .. ... 8 
This quarry is worked by Mr. Wm. Low. A quarry face eighf 
to ten rods in length is open. The usable portion of the section 
is covered by six to eight feet ' of argillaceous weathered rock 
which must be removed by st~ipping. The lower beds are 'regu-
lar and the individual layers vary from six to eighte.en inches in 
thickness. The stone is granular and fossiliferous and ranges 
from brown to blue-gray in color. It yields readily to shaping 
for dimension work and affords the most durable building stone 
now pr9duced in the county. A moderate local demand is sup- . 
plied, none as yet being shipped. 
Ledges of this rock form the east boundary of Otter creek val-
ley and appear for some distance both north and south on both 
sides of 'the stream. Outcrops are to be .found in the 'vicinity 
of Buffalo creek in section 36 of Richland township, and section. 
• 
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'31 of Ross; it is also found along the west side of section 6, and 
across . sections 5 and 4 of Mott township, where the bordering 
hills are all supported by the limestone, which stands twenty-
five feet above the stream. Throughout the remreinder of its 
course in Mott and I;ngham townships, Otter creek valley is 
bounded by limestone walls, and evidences of the presence of 
limestone are to be seen, aside from natural outcrops and hill-
side talus, on nearly every section line where · the ptibli~ high-
way crqs~~.~ t:p.~~ creek. '. ' 
Limestone is also found along Spring creek in secti0ns 21 and 
22, anq . ~lo;ng. Sq:uaw creek in the city of Hampton. · Stone has · 
long ·been. quarried. in the north part of the town. A poor grade 
of limestone is· now being used from an opening a' few hun-
dred yards west of the ~emetery. This opening shows the fol-
lowing · section : ... 
FEET. 
3. Earthy, shattered and iron-stained limestone with numerous 
bands of chert ... . .......... .. .. .. ...... ... .... .... . . 5 
2. Thin-bedded, earthy limestone permeated with chert in 
bands and irregular concretions; somewhat cavernous, 
brachiopod impressions preserved in chert ..... . ...... 6% 
1. Heavier beds (6-8 inches) and less chert, caverns lined with 
botryoidal calcite . ~ . ....... ..... . .......... .. ....... .. . ' 7 
The rock i~ weathered and contains intermittent bands of 
chert, which cause it to break very irregularly. It is used for 
only the rougher masonry work and would not give satisfaction 
in exposed positions. 
There are innumerable exposures of the lower limestones, and 
occasionally of the shaly beds, not in the immediate vicinity of 
the streams, iIi the north-central part of Ingham and in the cor-
. ners of Mott and Ross townships, where the main features of the 
topography are expr~ssed in these older rocks. In the northeast 
quarter of section 28, Ingham township; south of the railroad 
track, a small quarry is opened on the land of D. W. Mott. The 
.sequence is: 
FEET. 
3. Soil and decayed limestone .............. . .............. 4 
2. Plastic, light blue shale with very thin bands of lime-
stone ........... . ......... . .. . ...... . ...... . . ......... .2. 
1. Fossiliferous, crystalline brown .dolomitic limestone, ex-
posed ... . .... . . : ......... ... ................. .. .... : ... 8 
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r The beds are much rifted horizontally andfracitured hy verti-' 
eaT joint planes.. 
, On Mayn,e creek the ~reatest thickness of 'beds' is to be seen 
:ri~ar the north side of section 21, Reeve township. The section 
is partially obscured by talus materials, but it is approximately 
as follows: 
8. Drift 0 0 .0 ••• 0 ., ." • •• 0 • • 0.0 • • • • ••• 0 •• 0 •• 0. 0 • •• 0 ••• 0 . 0 ••• 0. 
FEET. 
8 
7. Thinly bedded shattered limestone with much chert in oval 
nodules and more or less persistent bands ... . . ;. ..... 14 
6. Heavier bedded, arenaceous limestone, ' carrying chert 'as 
above, and pccasional caverns and calcite geodes ...... 6 
5. Shaly limestone with bands of firmer rock .. . ... . ..... . 12 
4. Compact, resistant ledge of limest~ne . ... : ... :......... .. 1 
3. Argillaceous limestone containing some chalky appearing 
chert nodules grading into No.2...................... . 2 
2. Firmer but weathered and iron-stained limestone .. . .... . 1% 
1. Compact, evenly bedded dolomitic limestone .... . .... . . .. 3% 
Judging from its lithologi~ character, No.1 appears to be 
equivalent to the rock quarried one mile west of Chapin. In the 
southwest quarter of the southeast quarter of section 10, Geneva 
township, just east of the wagon bridge over Mayne creek, is a 
quarry belonging to Mr. Oren Benson of Geneva, which exposes ' 
beds as follows: 
FEET. 
,4, Soil . ...... .... '. : ., .. ... . . , ........ ,.................... 1% 
3. Weathered magnesian limestone with abundant small flint 
nodules .......... "." ... , .... , ......... ..... : ........ 5% 
2. Heavy bed showing no lines of separation; brown where 
weathered and fossiliferous_ (Productus bearing long 
, spines being very abundant); interior of large blocks, light' 
, , in , color or mottled by pink interstitial calcite, distinctly 
oolitic in texture .. .. .................... . . .. .. , ........ : ' 10 
1. Calcareous shale resting on limestone ..... . . , .. :......... 1 
A ,few feet below the base of this quar.ry and eight feet above 
,the water in the creek the top of the impervious shales is 
marked for some distance eastward along the south side of the 
'~alley by a line of springs. ' The drift covering is very thin and 
the limestone forms 'a ridge extending eastward into sections 11 
and 14. In a quarry near the north ,boundary of. section 14, on 
the land of Mr. H. H. Andrews, the same 'succession of strata 
may be observed as noted above in section 10. ' The beds are 
here broken by vertical jointing which' in places hasp'l'oduced 
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open' fissures six to eight inche's in width. Uhweathered samples 
Of the lower stratum 'show an ahqndance of cryst~ls ' of iron 
pyrite. The limestone rests on yellow shale which is exposed.ih 
the trench cut by a small stream a few liundred yards from the 
quarry. ' 
Th~ KInderhook limestone is removed for lo~al use at a large 
number of other points in Ingham, Geneva and Osceola town-
ships, but at the above mentioned two localities. only have quarry 
openings been made of sufficient extent to show the nature of the 
unweathered rock. Away from the weathered parts the rock is 
light in color and compact, and resembles in general appearance 
the Bedford stone. In natural outcrops this bed separates into 
numerous laminre, each a few inches thick, but where newly ex-
posed, slabs of almost any desired size can be' obtained. 
A small amount of stone is removed each year from these 
quarries. It is believed that continued development might open 
up ,unweathered portions of the bed which would furnish very 
good building stone. _ It s'eems likely also on account of the ex-
treme thinness of the drift that prospe'cting along Mayne creek 
in this vicinity would discover places where it would be possible 
, to obtain desirable stone that is not buried beneath so great a 
thickness of weathered residuum which must be removed. 
FREMONT COUNTY, 
SAi-m AND GRAVEL, 
Road material is exceptionally scarce along the Missouri 
river bluffs ,in Fremont county. In only one place' is good 
gravel exposed, and that is in section 30 of Sidney township. 
The section is: , 
, FEET. 
'Loess ... .... ..... .. . . . . , .... , .... ,................... . .... . 10 
Sand, medium .. . ..... . . .... . ... , ., ................. ',' . . . . . . . 8' 
Gravel, fine and sandy .. .... . . ... , . . ... . .... . ~ .... .. ' . ~ . , ... ' ~ 7 
, • •• • • • • t. 
, . '
'The sand and gravel sell for seventy-five cents ·per yard. 
The loess will surely increase in depth as, the pit , is worked. 
:Sand in small quantities can be obtained in a few places, as 
in section 2, Scott township. This pit shows eighteen feet of 
sand, carrying from five to twenty-five feet of overburden. 
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. . The interior of the county contains neither sand, gravel nor 
stone suitable for rbad and concre.te work in 'commercial quanti-
ties. 
.... 
STONE •• . 
The Missouri as exposed in Fremont county comprises a com-
plicated series of interbedded limestone bands and shales. While 
numerous ' limestone beds are pres'ent, and are fairly persistent, 
none are of sufficient thickness to merit distinctive names or in-
dividual notice. In general the individual beds rarely exceed 
four feet in thickness, and are almost ina.ccessible on account of 
the excessive overburden. Some quarrying has been done, ' 
mainly along the base of the Missouri river bluff. A few unim-
portant openings have been made in the interior of the county 
in the vicinity of Riverton, and along Plum creek in Green 
township. The limestone beds when first exposed appear' to be 
well indurated, and the layers range from four to eight or' ten 
inches in thickness, occasionally atta.ining even greater thick-
nesses. The stone is used for rough masonry; such as founda-
tions for buildings, well-curbs, retainin:g waUs, and other rough 
work. On exposure to the elements, it does not resist weather-
ing well, but rapidly takes on a pseudoconcretionary structure, 
. evidently due to its fragmental character and imperfectcemen-
tati0n. This effect is well shown in the retaining wall north of 
Thurman along the Thurman-Bartlett wagon road: All of the 
limestones appear to be nonmagnesian; on account of their lim-
ited thickness and heavy overburden, they are never more than 
of local importance. The following sections may be considered 
fairly representa~ive. " 
Section in the bluff near the south line of section 14, Scott 
township: 
FEET. 
. 9. Thick loess cover. 
8. Limestone, fine-grained, oolitic texture " . ....... : . . . .. .. . . . 3 
7. Limestone, impure, fossiliferous .... . .... . . ......... . .. . 2% 
6. Limestone, gray, massive; 'with thin shaly partings .. . . .. 11 
5. Limestone, gray, highly fossiliferous .... .. .. ". . . . . . . . . . . % 
4. Shale, gray, with black sh.ale partings ... . . . ...... ....... 1% 
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FEET • . 
3. Limestone, bluish, with occasional crinoid stems ........ 1 
2. Shale ............. ...... .. ................ " ... , . . . . . . .. . Ilh 
1. Coal reported ... ... ......... ................. . .. . .... ... l¥.ol 
Section on Mill creek, near the center of the southwest quar-
ter of section 33, Riverto;n township: 
FEET. ' 
10. Drift and loess of indefinite thickness. 
9. Shale, weathered, yellow .... . ....... . . . .... .. . .......... 10 · 
8. Limestone, gray to white, with greenish shale paJ;tings, 
somewhat pyritic, small blocks of durable fitone obtainable 3 
7. Limestone, ·weathered·, marly, iron-stained ..... . .. . .... . .. 23h 
6. Shale, blue to black, calcareous, with yellow blotches and 
small compact concretions, slightly arenaceous ......... 4 
5. Talus slope, probably limestone. ... . . . . . . . . . . . . . . . . . . . . . . . 2 
4. Sandstone, fine-grained, soft ... .. . : .............. .... . ... 1/. 
3. Silt, shaly, and friable . ... .. . .. . . .. . . . ... ..... . ........ 43h 
2. Sandstone, fine-grained, calcareous, varying in color from 
bluish gray to brown, well indurated....... .. ... .. ..... 2 
1. Shale, bluish gray, with reddish ·arenaceous seams, and 
large irregular calcareous concretions lodged in the ver-
. tical or inclined jOints .............. . ... ... .. ....... . . 8 
Numbers 1 to 4 inclusive appear in the bed of Mill creek, but 
are not well exposed. 
All of the limestone ledges are fairly compact and are suffi-
c.iently strong for road and concrete work. The stripping is, 
as a rule, prohibitive and it is improbable that the county will 
ever be able to produce enough for home use. 
GREENE COUNTY. 
SA1'<D AND GRAVEL. 
The gravel and sand resources of Greene county are of the 
two main types mentioned so often in this report in connection 
with counties lying within the area of the Wisconsin drift, viz., 
gravel . trains, .and lenses and pockets of water-laid materials 
in the drift hills. 
Stream Terraces.-North Raccoon river, throughout its en-
tire course in Greene county, follows a somewhat winding a~d 
tortuollS route between high bordering hills of Wisconsin drift. 
The valley, or bottoms, Will average "half a mile in width most 
of the way. ·The river plain is perfectly flat or has a very gentle 
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slope· ·toward the river, and the bordering hills rise abruptly 
from its edge. In places the plain is but a deposit of alluvium 
covered with weeds, and is in all probability ,the .portion which 
is inundated at the time of high water. At other places the sur-
face.is but little higher, and is all cultivated fields. Residents 
along the river state that · "the whole. bottom is underlain by 
gravel," and it is quite possible that commercial quantities of 
road and concrete materials could be found in many a field where 
there is little outward evidence of their presence. . 
Along the west bank of the river in sections 5 and 8' of Ken-
drick township there is evidence of the presence of large quanti-
ties of gravel and sand. In the bank of the stream near the 
middle of section 5 there are eleven feet of gravel and sand 
. visible under a cover of alluvium some two feet in depth. The 
gravel rests upon clay about three or four feet above water. The 
bench is a quarter of a mile wide and a half or three-quarters 
long at this place, and the surface is almost perfectly flat. Mr. 
Black, the owner, says the presence of gravel has long been 
known and that the pdssibility or' opening it commercially has 
been considered. 
At the bridge in northeast 9, Kendrick township, is a broad 
flat bench abouf twenty feet above the river, and perhaps thirty 
or more acres in extent. No gravel is actually visible, but sur-
face indications are favorable. 
In nOrthwest 14 and southeast 23, Kendrick township, the 
river road passes over similar benches, but all indications her~ 
point to the absence of gravels. Sandy soils in a co'rnfield on 
the north side of the river in southeast 30, Bristoi township, 
would seem to indicate that gravel or sand .may underlie the 
top dressing of alluvium. 
In northwest 21 and northeast 20" Grant tow,nship, is a pit ' 
worked by the Chicago, Milwaukee & St. Paul Railway. The 
present exposure is poor,but there seem to 'be at least ten feet 
of dirty gravel covered by alluvium up to four or :five feet in 
depth. To the west and northwest of the opening the bench is 
flat over a considerable area, and the chances seem good' that 
this tract will still produce large quantities of usable material. 
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,Through ' the south 'half ,of' section 22, Grant township" the 
'whole river bottom ,for a quarter of a mile back from the stream 
'is under cultivation, and the' finding of gravel in post holes and 
,other shallow excavations over practically all 'of ,it ,is ' commonly 
reported. ' An , open pit between the ,river and ' Hardin -c!eek 
'shoW's coar-se, dirty, ' iron-stained gravel in ,which the 'granite 
pebbles --are much ir-on-stained: This mate:cial has 'been-usea -on 
the Toads in the vicinity and is ' quite satisfactory as a -'surfac-
ing material. 
On, the. west side of the ,river a few rods north ,of the br.idge 
in ,section 1 ,of Franklin township the river has exposed sa;nd 'in 
,its bank. The material is clean, .sharp .sand with some-,gra:vel, 
.many of -the pebbles being several inche's in diameter. ' ,There 
- are up t9 four feet of alluvial covering 'at the ,edge :of the bank, 
-and this doubtless becomes deeper 'away from the river. , .. -
At the bridge in section 18 of Washington township the river 
, has-uncovered, fourteen feet of gravel and sa~q. 'Under ,four ' feet 
of aUuvium. The material is roughly-classified, dirty, and,man-y 
-of the granite pebbles are weathered to the point of crumbling. 
The river bank is strewn with pebble's up to a ,fo'ot in diameter. 
, ' 'Th'e , bench along the west side of'the river, ' almost the 'whole 
' exteht through Franklin and Washington townships, is per-
'fectly fiat, ahd will 'average a quarter of a mile 'o'r morlin width. 
From exposures in the bank. of the stte~m it would seem-that 
gravel ' and sand might be found ' under' all 'of it. That there 
probably is a: marked variation i,n the ' character 'of the 'materials 
'may well. be inferred from the exposures' in' section 1; -Franklin, 
ahd -section is of Washington township. , In -the '£6rmer :place, 
: as noted previously, the materials ate fine, cl,e.i:l.ll'and sha;rp; and 
show no signs , of age. -IIi the latter, ,practically ,the opposite 
is true. 
" Along the county line and west of the river ,in'secti'ons 31 and 
,32, ' Washington' township, are ' sever-al : remnants " of 'a terrace 
' about , forty feet abqve 'water. ' What seems'·to ,be the same bench 
appears' again just 'northwest , of ' Perry, in 'Dallas- county, 'but 
.there are', no indications of gravel-in it. ' -, . , 
Along both branches of Butterick" creek 'iir Hardin' arid J'1l:D.C-
tion townships, gravel and sand are present in a few places. 
./ 
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The most noteworthy of these is in section 24 of Harili,n toWn-
ship, where the Chicago and North Western Railway is now se-
curing' gravel for ballast. Here there are~bout fifteen feet of 
water-laid gravel and sand exposed . under cover which varies 
up-to six or eight-feet in depth. The material is dirty and iron-
stained in streaks but seems to make excellent ballast. The pit 
is ina· bench on the west side of the river and the present face 
is about one-half mile in length. En~rmous quantities of these 
materials are still available. 
Other than the railroad pit just mentioned the signs of .gravel 
along West Butterick are very meagre. The valley grows grad-
ually narrower up the stream, and at several places the creek 
has cut into the bordering hills of drift and exposed faces up 
to twenty-five feet in height. With the exception of an occa- -
sional sand bar, the flood plain and valley bottom are composed 
entirely of alluvium. -
The same things are true of East Butterick in its upper 
reaches. Gravels are not a notable feature until the creek en-
ters section 20 of Junction township. Here, on the east side of_ 
the stream, in a bench a bout fifteen feet above water, coarse, 
dirty, iron-stained gravel is exposed in a shallow ditch beside 
the ·road. The material is -quite clayeI where opened and con.-
tains many pebbles up to five or six inches in diameter. As 
nearly as may readily be ascertained, there are upwards of ten 
feet of gta'vel availa:ble under a depth of cover which -in all 
probabiHty will at no place much exceed four feet. This bench 
was formerly worked on a large scale in east section 20, but 
the pit has been abandoned for SOD;le time. Large quantities 
of gravel are still availa:ble, however, and the old pit could 
easily be opened on a commercial s·cale. 
Along the south side of the stream through section 20 sev-
eral -smaller pieces of this same bench may be seen, but on the-
north, side it is entirely. absent. These remnants might easily 
be opened on a -small scale, and quantities of gravel sufficient 
'. for _all needs within titany miles be readily obtained. IIi. south-
west 30, also, isa remnant of what is probably the same bench. 
There is a small pit open here; -
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. A few rods west of the bridge over Butterick creek in the 
'northeast quarter of section 26, Grant township, is a small 'bench . 
about eighteen feet above the creek. The stream has ·cut into 
it and exposed fine to medium. grained ' gravel under twelve to 
. fifteen inches of alluvium. Where exposed at the edge of the 
', bench, the gravel is quite dirty. There are perhaps 35,000 to 
40,000 yards easily avaIlable here. ' -
In its general characteristics Hardin creek is very similar to 
Butterick. creek. The ·str.earn flows through a fiat. narrow valley, 
and is bounded by low. r.olling hills of Wisconsin drift. Where 
the road crosses it east of Chu;rdan, three feet of coarse, djrty, 
iron-stained gravel are ,exposed under one and a half to t~o feet 
of alluvium. The gravel rests upon yellow clay. The river bot-
tom is perfectly fiat over an area of several acres, and while 
there is no definite evidence of gravel under it all, yet . there is 
. doubtless sufficient for road purposes in the vicinity. 
R eworked Materi~ls.-Sand and gravel bars are quite com-
mon in the principal streams of Greene county. In Raccoon river 
these are especially prominent, but the varying quality of the 
materials composing them is such that they are used for local ' 
purposes in small quantities only. An exception to this, ',h~w­
ever, is a large bar .in north 18, Grant township., .now . being 
worked py A. S. Tanner. The material in this par is. ,clean, 
sharp sand and gravel;. the latter varying from twenty-:five t.o 
sixty per cent of the whole. The p.ebbles run ,up to. three. and 
four inches in diameter, but the large majority .are one inch or 
less. The' gravel is remov~d from · the river Py means . of a 
scraper bucket, screened, and hauled into, ,J efferson, wh~re it 
is utilized in the manufactu,re .of .cement goods. 
Another large bar is located at the bridge in 'section 18 ,of 
Washington township. ,Sand -is hauled from thi~ place for. use 
in cement w:ork over ,a large adjace~t territory. 
Along Hardin and Butterick -creeks smaH sand bars 'may 'be 
seen in many places. These are especially notieeable near the 
mouths and in the lower reaches, although ·they :·are ,present 
more '01' less continuously far up .the -streams.' ' As mentioll.ed 
previously in connection with Raccoon river, the varying qllal-
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ity of material and the usual nea~ness of better and more de-
pend,able deposits r~nders them unimportant for other tp.an 
,small local supplies. ' 
Glacial Deposits.-The drift hills of Greene county are quite 
. generously supplied with deposits of sand and gravel. These 
are sprinkled promiscuously throughout the whole county and 
are used as sources of local supply in many places. ' North and 
n,orthwest of Jefferson these gravel-bearing hills are particu-
larly prominent and jt is reported that there is hardly a section 
of land in this portion of the county in which gravel is not found. 
Pits in drift hills have been opened in Highland township in 
sections 27, 28, 29 and 34; in sections 19, Hardin; 30, Dawson, 
etc., which are typical of this class of deposits.. 
GRUNDY COUNTY. 
SAND AND GRAVEL. 
The sand and gravel resources of Grundy 'county are of three 
'classes: Buchanan gravels, sand and gravel hills in the Iowan 
drift area, and stream terraces. " , 
Buchanan Gravels.-In the north half of the county sands and 
' gravels that may be referred to · the Buchanan formation with-
out hesitation are not infrequent. They are of both the upland 
and valley phases (see Buchanan county report) and are usually 
of a character to make them valuable for use in'lmproving the 
roads, though no such extensive use has been made of them for 
the purpose as in the adjacent counties of Butler anq. Black 
Hawk. The Buchanan gravels are always oxidized and iron-
stained. The granitoid constituents are usually in a condition 
of ' advanced disintegration; the upland phase exhibiting these 
features in a higher degree usually than th~ valley phase. The 
topography of the county has not favored the exposure of the ' 
bed,S to the same extent as in adjoining counties and it is doubt-
ful if the deposits themselves are as extensive. ,At and around 
Grundy C~nter, Holland and ,WellsQurg they are abundant put 
, the loess ,covering makes access to them somewhat difficult. 
GRUNDyaoUNTY 30l 
Iowan Drift Gravels.*-"Near the middle of section 8, Beaver 
township, is a neat conical hill ris~ng higher than any of the sur-
~ounding elevations, which in this vicinity are relatively low. 
Near the middle of section 17 of the same ~ownship a' cemetery 
has been located on a somewhat lower and broader hilL ' A road 
cuts the south slope of the latter near the hase, expo'sing a rather 
fine sand somewhat oxidized and containing about 5 per cent of 
pebbles and an · occasional cobblestone. Among the pebbles a 
few decayed granites and iron nodules were seen. Eight feet 
of , this material are exposed, . and there are indications . that the 
whole elevation is made up of sand or graTeL ' , 
"Eight miles farther south in sections 30 and 31, Lincoln 
township, a low esker-like ridge of gravel and sand with a north-
west-southeast trend, terminates abruptly in a conical hill of 
sand of about the same elevation as those in Beaver township. A 
few rods south is a smaller hill, and within two miles . two or 
three smaller ones may be seen." 
Similar kame gravels occur ' in other places in the county. 
John E. Smith, working . in Grundy county in 1911, reported 
gravel and sand in drift hills in Washington, Lincoln, Shiloh, ' 
Beaver, Fairfield and other townships. 
T errace Gravels.-Terraces occur along many of the larger 
streams of the county, and have been used as sources of supply 
for concrete material in places. At the pit of the Grundy Center 
Brick and Tile Company a fine gravel, coarse in places and ir-
regularly stratified and mixed with sand, occurs under a cover 
. of loess and Iowan drift up to ten or twelve feet in thickness. 
On the farm of F. S. Fogt, one and one-half miles northwest of 
Reinbeck, a pit has produced several hundred ],pads of sand and 
some graveL The section shows interbedded sand and gravel, 
the latter being rather fine, under ' several ' feet of loess. The 
owner has, however, been ui:ljng material shipped from Cedar 
Falls in preference to his own supply. 
Miscellaneous.~In the south half of the county sand and 
gravel are by no means common, especially in the four south-
·From Arey, Iowa Geological Survey. Vol. XX, p . 85. 
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'west townships. Along . the railrciadan eighth of a mile .east 
of Beaman, beneath three ' or four feet of loess, there .is -eXposed 
a ·slope of four or :five feet, the lower part of' which is. made . up 
of a greenish marly clay in which are fragments of a gray-green 
rock. In the upper part the proportion of clay lessens; the :rock 
fragments are of a red-brown sandstone with which are mingled 
pebbles and gravel. At the top gravel predominates. 
STONE. 
Grundy county. is covered by a thick mantle of glacial debris 
and the only exposures of indurated rock known appear along 
Wolf creek near the ' so-qthern border. The only quarry worthy 
of the name is located just south of the Chicago and North West-
ern railway depot in ' Conrad, on the south bank of Wolf creek. 
The following section is exposed: 
CONRAD SECTION. 
FEET. 
5. Drift (modified Kansan probably) .. ......... : ... .. .. : . . . .. 5 
4. Limestone, . residual, consists chiefly of cherty concretions 
embedded in a matrix of greenish clay streaked and mot-
I tled with ferruginous and marly material . ....... .. . . .... 3 
3. Limestone, slightly oolitic, composed essentially of a shell 
breccia almost identical with No.1, in the Eagle City sec-
tion in Hardin county ............... . ................. 4 
2. Limestone, hard, subcrystalline, containing numerous bl'ach-
iopod casts .... . ..................... ....... ......... . . , 2 
1. Limestone, typical oolite in heavy beds; a Straparollus and 
a turreted form of gastropod were noted, also numerous 
brachiopod casts ....................................... 5 
The base of the section is a bout four ' feet below the Chicago 
and North Western railway track and 1,010 feet above tide. 
The beds exposed here may be correlated with the upper oolite . 
in the Marshall ·county sections exposed in 'the .quarries at Rock-
ton, Quarry, LeGrand and Timber creek, and also in the Eagle 
City section in Hardin county. The Conrad quarry has been 
operated'more or less continuously for a numb~r of years. The 
limited outcrop and rapid thickening of the drift compels one 
to conclude that the quarry ' industry will never attain much de-
velopment i,n this vicinity. 
Limestone outcrops appear on the farm of M. B; Brown, oIle-
half mile southeast of Beaman, in Clay township. The principal 
GUTHRIE ,COUNTY 303 
'stone crops are on the south bluff of Wolf creek and continue 
for a distance of m.ore than a quarteJ; of a mile. The stripping 
is thin afthe face of the bluff, but thickens gradually toward the 
upland; The beds exposed probably correspond to numbers 2 
to 4 of the Conrad &ection. Other outcrops of limestone occur 
, in the ,neighborhood. While the quality of the stone' exposed is 
not high grade test-pitting is certainly warranted. 
GUTHRIE COUNTY., 
SAND AND GBAVEL; ' 
With the exception of the southwestern' part, Guthrie county 
contains numerous small deposits of gravel belonging to three 
classes: kames, conglomerate and stream terraces. Appear-
ances also indicate that a few large gravel deposits of the stream 
terrace type may be opened in places, along Middle and South 
Raccoon rivers. , 
Kame' Deposits.-At present most of the gravel obtained 
, within' the county comes 'from kames, these be~ng accessible anq. 
easily opened. Practically all 'of the country north and east of 
Middle Raccoon river' is covered by Wisconsin drift which con-
tains these kames. The towns of Bayard and Bagley are sup-
plied from nearby kame deposits. Kames east and north of 
Panora supply that town with most of its sand and gravel, al-
though a' little comes from river bars. Ther'e are a number of 
kames containing gravel in the northwestern part of section 
24, Victory township. ' , 
Where any kame gravel has been used on the roads, it has 
proven satisfactory, but has not been very good for concrete 
work except when small clean pockets of ,material have been, 
found. 
Conglomerate.-The conglomerate consists mainly of quartz 
pebbles about hazeIilUt size, with small greenstone and limestone 
pebbles of about the same size. Th~ whole is very much iron-
stained, far too much so for good cement work. Gravel to be 
used for that purpose must be shipped in, usually coming fro)1l 
Commerce or Des Moines. In no place does the conglomerate 
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.' occur as' ,uncemented pebbles, tho'ugh · it can usually 'be picked 
down. Still, in some pla~s, it must be bla;sted out, but the ce-
, menting material is so weak that this is neither 'difficult nor 
costly. The conglomerate is found in many places in a 'district 
, FIG. 36-DaKot a cong lomer"a fe near Gleridon , Guthrie county. ' 
about si+ to ten miles wide al1d e+tending ftom the northwest 
, t ••• 
corner of . the county nearly to the southeast corner, and in-
cluding both Raccoon rivers. It underlies a brown,' rotten sand~ 
stone ;hich. extends over t4e area. mapped by H. F. Bain as 
Dakota. Sometimes the conglomerate is fo.u.nd directly beneath 
ihe soil, as in the northwest part of section 33, Victory town-
.. ship'. 'i pit in 'the so~theaster~ pari' of Guthrie Center has about 
ten feet of the conglomerate under as much san.dst~ne and drift. 
, There ar,e' five to ten' acre~ of conglomerate eight feet t;hick in 
section 22 of Valley township. The conglomerate here has little 
-or no cover at any place. There are other pla~es nearby' where 
the conglomerate might be found if .a .little prospecting were 
do:Oe, as along the middle of the .east side of this. same section. 
There' are. at least te.n and probably twenty-fiv~ feet of . the. con-
glomerate in the northern part of section 30, J ac~son township. 
This .might possibly prove sufficient to .furnis4 a shipping sup-
ply of" gravel. 
I , 
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, , "Stream Terrac'es.~While stream terraces along the two 'Rac-
, coon rive'rs do not furnish ' much ' sand or gravel at present, yet 
, when opened up they may become the princip,al sources"of 'sup-
ply of these materials. ' There are eight feet of gravel 'under 
one to three feet bf alluVium in section 2, Orange 'township: 'The 
"area is small. There are twenty to forty acres in ' section 20, 
Highland township, that show 'gravel a'nd sand under two feet 
of alluvium. , No rrlOr:e c~n be s,aid on account ,of ,poo,r, exyosures, 
except ' that the Chicago, 'Milwaukee &' St. . Pauf 'Railway Oom-
pany prospected it. There is a big flat some ten tO"fifteen acres 
in exten.t and fqrty~fiv:~ fe.et above the Middle Raccoon in the 
northern part of section 15; Victory township, that looks like a 
terrace;, Thexe is no 'reliable exposure, but smal!, pebbles are 
, plentiful and the corn on the,flat was badly fired, ' The 'drainage 
is , good enough to warrant prospecting for gr~veL ,There is an 
area of" thirty or forty acres in the southwest corner of section 
' 31', Cass' township" that lookS like a 'remnant of 'a hign terrace. 
, A deep cilt along the road shows from ten tb fifteen ' feet of 
, ' gravel and 'sand overlain by two feet of '~iJluviuni: 'The Ohicago, 
Rock Island & Pacific'Railway Compa'ny has prospected an area ' 
of about , forty acres in sectioti 19, JMksontownship. The 
owner said they found from seventeen to twenty-one feet of-fine 
gravel: The alluvium cover is three feet or 'less. An advantage 
'of this place is that ,it wo:uld not be difficult to 'blfild a railroad 
to it. There are a number of parched hills, on the. north 'side .of 
the South Raccoon between ' here and Dale Oity that prohably 
contain grave1. 
STONE, 
" S~it~J:>le' materi~l for building purposes is ' to 'be had f~o~ the 
, Mis~~uri, ' in Guthrie cou~ty~ Str~t~ belonging to this stage , ~re 
' k~own to be present over about one-third 'o'fBeaver ' towllship 
'and 'to occupy essentially the whqie 'of Penn in' the southeast 
c~rnerof 'the coluity. This stage is represented ' by the 'Frag-
m~Iital: and Earlham 'limestopesof the Bethany 'and by a p'ortion 
of the Winterset ' sectiqn . . Those rQcks appear alQng' the 'lower 
' portion of 'Beaver creek, ' 'Deer creek, 'Long" Branch ' and ' South 
,,' I 
20 
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Raccoon river, in ledges varying from six to twenty~four inches 
in thickness and separated by shaly or clayey partings. The 
following typical section, taken from the Geology of Madison 
County, '" will serve to show the nature and succession of the 
beds. It is taken from along Deer creek, section 19, Penn town-
ship. Good exposures are lacking as the ·stone has not · been 
quarried extensively at any point. 
FEET. 
5. Limestone, coarse, gray ; with Fusulina similar to that occur-
ring at Winterset . . .... . .... .. ... . ... . ....... . ... .. ..... 2 
4. Shales, exposed only in part .. .. ... .. .. ... . . ............. 8 
3. Earlham 1imestone, ash-gray, with conchoidal fracture, in 
layers two to ten inches thick, separated by shale pattings 12 
2. Shale, gray, argillaceous, becoming bituminous and slaty 
at the top .... . ........ . ..... . ....... . ... . ............ 10 
1. Limestone, fragmental, made up of irregular bits of lime~ 
rock filled in with calcareous clay. In places the · rock 
can be picked to pieces with the fingers; elsewhere it 
hardens up into massive layers two feet. in thickness.... 10 
The lowest member of this section rests on sandy shales which 
form the top Of the Des Moines stage. Ten to thirty feet of 
loess and drift overlie the exposures along Deer creek, and . 
wherever the beds appear: along the other streams mentioned 
they are also invariably buried ~eneath a heavy mantle of the 
same mate:rial. 
The Des Moines strata furnish some sandstone and limestone 
that ~re found of service locally in the eastern' part of Guthrie' 
county. A gray sandstone belonging to the Coal Measur~s has 
been ·quarried on a small sca,le at Panora. ' The usable beds of 
this stage are thin and so associated with argillaceous strata 
that they are very seldom worked for building stone alone. 
Suitable materials for building purposes are to be had from 
t~e Cretaceous strata, which supply unlimited quantities of 
sandstone and which are available over the western. two-thirds 
of the county. These are, however, fit for local rough work only, 
as they are in. general but partially consolidated and will endure 
neither much handling nor shaping. The -sandstone has been 
quarried on a small scale at many 'points in the county, particu-
larly along the Raccoon and its branches in the· vicinity of Glen-
OJ. L. Tilton and H. F . Bain, Iow'a Geological Survey, Vol. VII, p . 4.48. 
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don, in Beaver township. Both the conglomerate and ~andsto:rie 
are quite commonly employed in foundations for farm buildings. 
The sandstones ' are, as a rule, not of suitable quality for road 
and concrete materials. 
I' HAMILTON COUNTY. 
SAND AND GRAVEL. 
, 
; The sand and gravel deposits of Hamilton county are to be 
found in the kames and eskers of the Wisconsin drift and as ter-
races and bars along the principal ·streams . 
. Wisconsin Drift Gravels.-Hamilton county lies wholly within 
the Wisconsin drift area. The general surface is the typical 
prairie plain and is. but slightly stream dissected. Chains of 
hillocks abound in various portions of the county, e. g., in and 
around Jewell Junction . . Many of these ,hills are gravel bearing, 
and have been opened for road and concrete materials. . One 
and one-half miles. southeast of Kamrar, in the northwest quar-
ter of section 1, Hamilton township, is a kame about forty feet 
high and covering some two' acres. This ,kame exhibits .three to 
five feet of fine to coarse . gravel with sand ' and bowlders under 
twelve to fifteen feet of soil, sand, silt and clay. All of the beds 
are variable in. thickness, position and extent. This' opening is 
a fair illustration ·of the gravels of this type' which may be found 
in similar pos'itions throughout the county. 
T errace-s.-Between the brick and tile works and the pumping 
station in Webster City is a pit in the Boone river terrace. In 
this pit are exposed some ten or eleven feet of sand and gravel 
with thin horizontal layers , of blue shale and yellow clay. 
Benohes are to be seen along the .courses of both Boone and 
Skunk rivers, but they are not continuous and are .of limited 
extent. 
Other River Gravels.-Along Boone river south of Webster 
City is a large dep9sit. Northwest of town there are, bars 'in 
both the old and present channels of the stream, but these rarely 
exceed one acre in extent. . Gravel has been shipped from here. 
. , 
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. ,.. 
On the flood plain of Boone river northwest of Webste'r City, 
Mr. Wilke has opened ' a bed 'showing cross-bedded .sand and 
gra,:el under one or t'Yo feet of soil. Sand is also found along 
Skunk river near Randall. 
STONE. 
The Saint Louis limestone comprises the only available beds 
in the county ·which are sufficiently indurated to be used for 
structural purposes. On account of the distribution of the Coal 
Measures over almost the, entire county and the great thickness 
of the drift, exposurel:'l are limited to the vicinity of Boone river 
and its immediate tri~utaries from a short distance above Web-
ster City, to section 31 'in Independence township. Along a 
small creek which flows into Boone river just b'elow the mill in 
Webster City, a quarry 'has been opened and operated more or 
less continuously for a number of years. The ' section which can 
be made out is as follows: 
SWANSON QUARRY 
FEET. 
5. Loam and drift . . . .... . . . . . . . . . ...... . .. . ........... . .. 2+ 
{. Sandstone, clayey, fis~ile, ash-gray in color . ... . ... . . .. . 2 . 
3. Limestone, ,impure, thinly bedded, much weathered, in 
places altered to a calcareous', arenaceous clay ........ .. 4 
2. Limestone in fairly heavy beds, with occasional quartz 
geodes .... . . . .. . ... . ... .. . ............. .. .. . ' . . " . " . .. 4-5+ 
1. Sandstone, light colored, somewhat friable but in places 
hard enough to be used for structural purposes, exposed. . 4 
Number i constitutes the principal quarry rock, and was for-
merly much used locally, and is practically the only native stone 
ava:ilable for structural purposes'. :n is fairly pure limestone, 
of fine, even texture, varying from a gray to a yellowish buff. 
It shatters when subjected to changes of temperature when wet, 
but gives good service when put ·m the wall dry. The upper 
members exposed are rather inconstant and in places are absent, 
the drift here resting directly on number 2. 
While similar seGtions are exposed both up and down the 
river from the Swanson quarry, the excessive overburden, the 
small 'thickness 'and the indifferent quality of the beds make 
q~arrying ?n a commercia~. sGale impossIble. 
HANCOCK CO'uN~Y, 
The phase of the Saint Lou~s exposeq. , in Hamilton, county 
closely' resembles' its deyelop:rp.ent in S~ory co'-qnty,anq prob~bly 
,represents the .verdi subst,age, which is ,typically exposed, fron} 
Marion to Washington counties. ' 
HANCOCK COUNTY: 
SAND AND GRAVEL, 
Hancock county is abundantly supplied with sand and gravel. 
The county lies entirely within the area of the Wisconsin ' drift. 
The gravels occur as stream terraces, .the materials of which 
were deposited by the waters from the melting glacier, and as 
pockets within the hills of drift themselves. Sand beds and 
bars occur in small amount . in the streams, but are of little ' 
economic importance. ' 
Stream Terraces.-Gravel terraces are present along both 
branches of Iowa river, except in the upper courses. Above 
Garner no terrace is evident along the East Branch, but the 
wide bottoms of the stream consist largely of sand and gravel. 
An indi8tinct terrace about twenty feet ~ above water occurs 
along East Branch in the northern part of section 12, German 
township. 'There are no actual openings in this bench, but a 
small pit in the northeastern part of section 11,-along a tribu-
tary of the East Branch shows : 
FEET. 
Pebbly soil ....... , .. : ....... ,.. . .. . ... . ...... . .. . ...... . . . 2 
Gravel, mostly less than one inch in diameter ; large percentage 
of lime pebbles; little ir'on·stained, and contains coarse 
sand .... ............... ...... .. ............ .. ... :.. .... 3 
Sand, exposed .. .. .. : ......... ..... ...... .. . :: ........... : . .. . . 4 
The town of Klemme is ,supplied from a pit in the southern 
part of section 35, German township. There are at least ten 
feet of gravel under about two feet of alluvium here. One pe-
culiarity ,of this pit is the , beddi~g, which is unusually persistent 
and distinct. The terrace in which this pit occurs has an a:rea 
of perhaps ten acres. In sections 9, 20 and 29 of Avery town-
ship, the terrace has been extensively develope~. ' Some of the 
remnants are as much as forty ' and fifty acres in extent, arid 
the width is commonly 400 or 500 feet. There are few if any 
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gQQd eXPQsures; perhaps the best Qne is in the sQuthwestern 
part Qf the last namedsectiQn. Here twelve Qr fifteen feet of 
sand and gravel are eXPQsed. The tQwn Qf. GQQdell Qbtains its 
supply frQm this pit. ' 
The West Branch Qf the IQwa is similar to. the East Branch 
in all Qf the essentials and mQst Qf the details. A twenty-fQQt 
terrace appears in the sQuthern part ,Qf sectiQn 28, Twin Lake 
tQwnship. This seems. to. be cQmpQsed largely Qf :fine gravel ·rich 
in limestQne pebbles. FrQm this place to. the CQun.ty line the 
terrace is nQt so. well <;levelQped as Qn the .East Branch, but is 
fQund in variQus places. A .nQtable example is in the western 
part Qf sectiQn 35, Twin Lake tQ~ship. A mixtureQf sand and 
, fine gravel similar ,to. that "found in the East Branch has been 
taken frQm the channel. 
. Gravel depQsits are also. to. pe fQund intermittently alQng the 
~Qurse Qf Lime creek. The RQck Island Railway CQmpany has 
'rem'Qved large quantities Qf it frQm a PQint abQut two. miles 
SQuth Qf FQres·t City. In sectiQn 1 Qf MadisQn tQwnship gr.avel is 
taken frQm a terrace alQng the creek and is used in the manufac-
ture Qf cement tile . . SQme Qf this material has been used Qn the 
~Qads in the vicinity. A pit in the next sectiQn SQuth shQWS fine. 
gravel cQntaining a high percentage Qf limestone pebbles. The 
depth Qf the CQver dQes nQt exceed twQ·feet. AIQng the creek in 
EllingtQn tQwnship a terrace abQut eighteen feet abQve water 
may be seen in several places. In sectiQn 16 at least ·six feet ·Qf 
sand and gravel are inter- and crQss-bedded. The depQsit is 
clean, and SQme ·Qf the material has been used in .CQncrete and 
cement wQrk. In the eastern part Qf sectiQn 23 the ·terrace is 
abQut a quarter o.f a mile wide. . 
Kames.--.-Kames are particularly abundant in the nQrtheast-
ern 'part Qf -the cQunty. There is a large Qne in 'sectiQn 27 Qf 
·EllingtQn township, in which the ·gravel is rather dirty. In 
sectiQns 9, 10 and 11 Qf Madison t0wnship is a series Qf kaines, 
the material frQm which has been used Qn the rQads with -sath:l-
factQry results. 
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HARDiN· COUNTY. 
SAND AND GRAvEL. 
The sand and gravel deposits 'of Hardin . county that are of 
any economic importance are ·all of Wisconsin age and include 
stream terraces and deposits of water-laid materials in the drift 
bills. . Bucbanan gravels are known to be present, but available. 
outcrops are so few as to be commercially unimportant. 
Stream Terraces.-All of t;he principal streams of the county 
fiowfrom the Wisconsin q.rift plain, and all exhiqit one of more 
series of -grav.el terraces. The greatest of the gravel trains is 
genetically related to and has its source at the Gary moraine. 
This terrace is ' best seen in the vicinity of Gifford, along both 
the South Fork and the Iowa proper. The bench along South 
Fork rises from twen,ty feet at Gifford to nearly thirty to the 
westward above the flood plain of the present str.eam. The 
. gravels are coarsest above and show more or less evident but 
interrupted stratification planes throughout. The bedding is at 
all conceivable angles; The gravels vary fr0mfifteen to twenty 
feet in thickness and rest upon a basement of bowlder clay, the 
top of which rises from five to twenty feet . above low water level. 
On the Iowa proper the materials are much' coarser, indicating a 
higher gradient, but the bench is much narriPwer and more frag-
mentary on account of the gorgelike character of thevailey. 
Steamboat Rock is · built . principally upon this bench, which is 
fifty feet above the flood plain. Terraces referable ' to this sys-
tem may be found along the two leading tributaries of South 
Fork, and also 'along Honey creek. Below the 'junction of South 
Fork with the Iowa the Gary terrace continues but fades out 
toward the Marshall county lirie. · , 
. . 
Fragmentary terraces above the Gary are present along tbe 
Iowa, but are of little importance. A terrace below the Gary 
may be ,noted along Iowa river, South Fork and Tipton creeks, 
in· which the streams of today are engaged in cutting. It rises 
from five to fifteen ' feet above the present flood plain. ' The 
Iowa Central railway has sought it out for '.a roadbed below 
Steamboat Rock. 
r 
\ ' 
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These terraces have been utilized as sources of sand and 
gravel in many places. At Gifford and vicinity both the Chi-
cago & North Western and the Minneapolis & St. Louis Rail-
' ways operate pits, and private ' pit.s are also 'being deveioped. 
, Froni twenty to twenty~s'even feet of gravels are available. The 
material is comparatively free from' clay;"silt ahd other impuri-
, ties; but 'Tuns rather low' in graveL ' The mate'rial in the rail-
road. pits is handled With steam shovels; ahd the sm'allei.' pits 
lo~d h1 ha;nd iIl~o wagons and thence into cars. 
" Morainal 'Gravels.-' 'A large part ' of ' the surfac'e of Hardin 
. county 'was overrun by' the' Wisconsi~ ice, the Altamon:t moraine 
crossing the county from Providence 'tO' Aetna townships: West 
"o.f the ,.AJtatnont; at least two recessional moraines may be 'ri:uide 
,'out 'within the ,limits of the county, marking temporary halts 'in 
"the, retreat of the ice. Many of the morainal hills contain gravel 
: and sand 'as cap pings upon or pockets within the drift, ' the lat-
' -ter 'being widely variable both in 'quantity and quality. ' 
'Aside 'from the moraines 'numerous sand' imd 'bowlder knobs 
rise 'above the general level and tend to-"Qreak the monotony of 
, the drift plain. These prominences are most nunierous 'in the 
' immediate vicinity' of ' the 'morainal tracts, but 'are Widely dis-
, trihuted over the intramoraimil 'areas. Tn certain instanc'es the 
'cO'nstituent ' sands and gravels' shO'w" stratification planes" evi-
,dehtly" due to" rurimrig water. 'One' of the most · cO'nspicuO'us 
"groups O'f these · hills',may be ' O'bserved ' south of School creek' in 
'sections 15, and ~6 in Hardin township, . , , 
, .. t ' I ," ,-. . . . 1 ~ . " ,. ' ......' .' ..' I. ,~. 
'. It,eworlce.4 · Materials.;-:All ,of the streams" furnish an .abun-
, , ~a1?:ce of s,and; ' ~itb.~r in .:their:. terrac~s or it; 'thei~ chann:els, ~uit-
able for building purpO'ses . 
. .. Buchanan· Gravels.-Deposits referable to' . the ·Buchanan are 
present. but not conspicuO'us. · In ,the 1000ss~Kansas are'a, which 
, includes, 'all of Uni'On; mO'st 'of ,Eldora'and parts ' of ·Pr.ovidence 
. and Clay. townships, the lO'ess -is usually separated fr'Om the drift 
, by a ,more or·le·ss 'cO'nstant. gravel layer. , Tbis'~deposit is usually 
'. rather; deeply buried 'and -is not readily availab-Ie" as' a source O'f 
supply_ - '" ' 
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, S').'ONE. 
While the Kinderhook beds are supposed to comprise the 
country' rock over a considerable portion of the: surface in Har-
din cou~ty, 'good exposures are confined to ,the immediate vicinity 
of Iowa river from Gifford south ' to the county line, ·and from 
Eagle City to Alden. 'Quarries have been opell.ed at several 
points, notably at Gifford, Eagle City, ' Iowa ·Falls- and Alden. 
Only those at the two latter places are, or promise 'to be, of more 
than local importance. . The ' beds exposed exhibit two well 
marked facies; ' an upper brown, earthy to sugary dolomite, and 
a lower white to gray limestbne. The latter often contains layers 
semioolitic in character above and argillaceous to arenaceous 
below. At Iowa Falls there appears to be a decided arching up 
of the strata and a maximum section of eighty feet is exposed in 
the river gorge. The limestone beds are known to rest on shales 
or arenaceous shales believed to be continuous 'with those which 
outqrop along Mississippi river at Burlington and which under-
lie the limestone series in Marshall county. The section exposed 
along the river and 'along Rocky run, its learuI1-g tributary, at 
Iowa Falls, is given below and comprises one of the most im-
portant Kinder-hook sections in central Iowa. 
FIG, 37'-Iowa 'river go-rge, Iowa Falls, showing the Kinderhook limestone, 'HardIn 
county, 
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lOW A FALLS SECTION. 
,FEE':C. 
6. Drift, reduced to a heterogeneous mixture of bowlders' and ' 
fragments of country rock at the' face of the escarpment 
but thickening greatly in the bluffs. Considerable areas 
are practically without a drift covering. " ... .. . . .. .. .. 0-80 
5. Dolomite, brown, saccharoidal, ' heavy-bedded below, but 
thinner bedded and much shattered above; often' exhibits 
an earthy fracture when weathered. Numerous ca:sts of 
, Str<1iparQ!Zus obtusus present in places .... __ .. _ . . . ',_' .20-30 
4. Limestone, light gray, composed largely of shell breccia and 
containing a brachiopod fauna; has 'a mealy appearance, 
'but on dose inspection is ,found to 'be hut slightly ,oolitic_ . 5 
3. Limestone, grayJbrown, is finer textured, more compact and 
evenly bedded than the above .. . . ... . .. _ . _ . . . . . .... ... _ 3 
2. Limestone, light gray; weathers 'white and so appears in the 
gorge walls, exhibits a conchoidal fracture and is heavy-
bedded . . ...... . ..... .. . _ ... _ . .. . .. .. . . ..... ... .. . .. _ _ 5 
1. Limestone, shaly to slightly arenaooous in certain layers, in 
places forms a slight r eentrant ,in the cliff walls; exposed 
above the water level .. . .... . . . .. ... , . . . . . . .. . . ... . . . 5-10 
The most important quarries are sj.tuated east of town on the 
river. The Ellsworth Stone Company is operating a q'\larry on 
the northeast side of the river, which was formerly known as 'the 
Biggs' quarry. The sequence of beds is as follows: 
THE ELLSWORTH'STONE COMPANY'S QUARRY SECTION. 
FEET. 
6. Drift, very thin; consists chiefly of a bowldery gravel.. . . 0-3 
5. Dolomite, brownish buff, much weathered in places and pre-
sents an arenaceous or earthy facIes ..... . . . . : _, ',' . . . . . . . 4 
4. Limestone, . 'White, oolitic, fossiliferous .. ........ .. _..... .. 6 
3. Limestone, ,blue, compact, of firm texture and very brittle . . I 
2. Limestone, white, lower three feet very compact and brittle; 
fractur·e conchoidal to uneven, contains numerous blebs ot 
crystalline calcite; almost lithographic in t exture... .. . 5 
1. Limestone, gray, dolomitic, very slightly arenaceous to argil-
laceous, exposed .............. . ........... ' ,' . . . . . . . . . . 5 
IThe usual method of quarrying is to drill deep holes vertically 
nearly parallel to the face of the cliff, and then to' use heaVy 
charges 6f explosives to .shoot loose the ,ledges. An or.dinary 
churn !irill is used with a traction engine for power. This leads 
to great shattering, and scarcely more than thirty per cent of the 
entire section can be used for dimension stone. A large propor-
tion of the remainder was formerly considered to be waste mate-
rial and was thrown into the river. This was true not only of the 
, quarries here, but of those near Alden. At the present time a 
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large crusher, of the Gates type has been installed and the enti:t:e 
assemblage of beds is utilized. In fact, dimension stone and 
rubble stone are only incidental prodU:cts in the production of 
the various grades of crushed stone. 
Southwest of the Ellsworth plant, on the opposite side of the 
river where it turns toward the east, the Barber Asphalt Com-
~ pany has opened' a quarry and installed a modern crusher plant. 
The beds developed are similar to those in the preoeding sec-
tion, but higher in the series. The principal part of, the section 
being developed at the present time consists of earthy dolomite 
which affords an 'inferior grade of crushed stone. 
West of Iowa Falls the Lower Carboniferous rocks are much 
more rifted and shattered than to the eastward, and the lime-
stone layers become subcrystalline in texture. The stone takes 
a good polish, possesses a pleasing . color, and if large blocks 
co~ld be obtained, the rock would possess great value for orna-
mental and structural purposes. Unfortunate it is that the same 
agency which produced the' partially crystalline structure, so 
essential in marbles, was also responsible for the shattering and 
rifting of the beds. In fact the marbleization was rather a re-
sult of the rough usage to which the beds were subjected. The 
beds continue shatte~ed and sub crystalline in texture to the point 
of their disappearance beneath the drift at Alden. Formerly the 
Ivanhoe Quarry Company put in a steam crusher and operated 
quite extensively near the Chicago and North Wes,tern railway 
tracks on section 16, in Hardin township. The building contain-
ing the machinery burned down, and the plant has long since 
been dismantled and abandoned. The beds exposed at this point 
are as follows. 
IVANHOE SECTION. 
FEET. 
3. Drift (of great depth in the bluff) . . . .. . · . . ,. .. . . . .. . ... .. 0·3 
2. Limestone, grayish white, sUlbcrystalJi.ne, very hard and 
much shattered ; thinly bedded . ....... ...... '. " . . . . ... 20 
Apparently a local unconformity. 
1. Limestone, much disintegrated and cavernous. In places a 
residual clay appears between 1 and 2. Surface very 
. uneven, exposed .. . . . ...... • ......... . . .. .. .. ......... 6 
Westwarq. from the Ivanhoe quarries to, Alden the river flows 
between. low limestone walls varying from ten to thirty feet in 
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·height. These limestone barriers ' ate a1most cut out in one or 
'two places bi 00al ·Measure ·outliers. ' In Alden the beds greatly 
resemble ' a portion Of the Ivanhoe section. The beds are as fol-
lows: 
" ALDEN SECTION, , 
FEET. 
3, Drift, as 'in- ·}5rev,i'dus ' sections, is thin at the face of the 
scarp; 8r n~m:ber. of large gr;l.nitic bowlders were noted... 3 
2. Limestone more or less ev~nly 'bedded, a;ppears to be litholog-
ically tJie :same as No.1; a marly or shaly band separates 
1 and 2 g~ner.ally ..... .. . ... .... _ ; . . . . . . . . . . . . . . . . . . . . . . 12 
1. Limestone, 'light gray, hard, subcrystalline and oolitic in' 
texture. The 'lower four ' feet show marked cross-'bedding; 
false beds dip to the southwest; the upper surface is some-
what undulating and dips gently to the south .. .... . . .. 5 
Here; as in the preceding exposures, the beQ.s are much rifted 
,and shattered. Individual layers rarely exceed four or five 
inches in thickness, and two w-ell developed series of fissures are 
visible. The fissures of the major series trend north and south 
,and are apparently. parallel to the. corrugations, while thos(' of 
,the minor series stand appr·oximately at right angles to the 
folds. - : Geneti,ca~ly the two series probably form but one great 
,system and were formed at the time of ro.ck crushing. 
. NOTth 'of :Alden, the indurated rocks dip rapidly and were not 
observed beyo,nd the 'corporate limits of the town . 
. ' 'Eastward of the! Falls' limestone ledges are more or less con-
t inually present"to Eagle' City where the following section is 
exposed: . 
FEET. 
5. Drift" expo~,ed . , .. ; ........ . . : .. _ .... ... ' ...... ' .' . ....... 5-10 
4. Dolomite, yellowish brown, much shattered where viewed; 
. '. \ contains a few, silIceous nodules ... ... : .... : .......... 10-25 
3. Limestone, gray, sub crystalline and semioolitic. " . . . ... . . . 1% 
2. Dolomite, yellow to .gray" sugar.y ... ... .. ... " .. : . . . . . . . . 3 
1. Limestone, gray, oolitic; very similar to the Bedford oolite 
in textur,e, and alse to the oolite exposed. at Conrad, in 
. . Grundy county . : ...................................... 4 
'rhe base of the section is about. :(ive feet . above low water in 
the' river. .These ,indurated beds. support a bench which rises 
forty or fifty feet abo've' water level 'and continues some distance 
on either side of the wagon bridge. Beyond Eagle City the beds 
disappear rapidly ' and \ the 'surface butcrops' of tHe' Kinderhook 
·beds are almost , entirely obscured by 'glacial ' debris and Coal 
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::Measure talus . . At Hardin City; ' Steamboat Rock and o'ne or 
-two points between, No.4 'of the Eagle City section 'is visible and 
rises some. six or eight feet above the water leveL In all Qases , 
-.it is greatly weathered ,and shattered, making its identity diffi-
.cult to establish. BetweeIi Steamboat Rock and Eldora, the Low-
-er Carboniferous passes entirely below the stream channel, but 
rises again ,immediately ~outh of the wagon rO,ad bridge at 
Eldora. Going down stream from the Eldora bridge a weathered 
·dolomite appears in the stream-bed and also in ,the right bank 
.about sixty rods below the road crossing. The ledges ri$e eight 
feet above the water and appear to be identical, both litholog-
:ically and faunally, with the upper member at Iowa Falls. These 
beds appear more or less interruptedly from this point to 
'Union, forming low benches on one or both sides of the river. 
At Xenia, and again between Gifford and Union, the white lime-
;stone member is visible: The maximum exposure is south of 
Gifford, near a ' small stream which enters the Iowa from .the 
-west. r,fihe' beds exposed to view are: 
FEE.T. 
4. DTift and wash . ... . .' ..... . ..... : .... . ...... .. . . ,. ... .. . . 0-3 
3. Limestone, light gray; white when weathered .... .. " ... 0-3 
2. Dolomite, yellowish brown, much shattered and unevenly 
bedded . . . . .......... .... . . .... . .. ... ........ . .... . .. . . 6-8 
1. Dolomite, r,ed:-brown, heavy ,but unevenly bedded, exposed.. 4-6 
, Numbers 1 and 2 are, in a sense, comple!Ilent:;try. Where one 
-thins the other thickens and the two aggregate twelve feet ex-
:posed. Not the slightest trace of organic remains could be found. 
Southward and southeastward , the' beds are cut out within 100 
:yards by the Coal Measure shales only to come into view again 
a quarter of a mile down the branch on the terrace of the Iowa. 
"Beyond' Union the Kinderhook beds ' are carried below-the river, 
but reappear west of Liscomb in-Marshall county. 
In Hardiri. comity "the Coal 'Measures are represented by an 
-upper he'avy-bedded; ferruginous sandstone which' often presents 
,conglomeratic io concretionary facies arid ' is cross-bedded 
throughout;' and' by a 'lower shale which 'carries some coal and 
often contains highly caleareous, fossiliferous ledges. ' The main 
nody of the sandstone is disseCted by Iowa river,' which forms 
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a gorge extending from Xenia to Steamboat .Rock. The sand-
stone reaches its maximum development in the vicinity of Eldora; 
. where it attains .a thickness of eighty feet. The Eldora section 
is as follows: 
. ELDORA SECTION. 
FEET. 
7. Drift (on the face of the scarp) ..... . . ....... . .' . .... ~ .. 0-3 
6. Sandstone, weathered and shattered; ,ferruginous, conglom-
eratic and concretionary; quartz pe'bbles ranging up to a ' 
third of an inch are common. False be,dded through-
out; some fossil wood fragments pr,esent. .. . .... . '" . ; .. 4~ 
5. Sandstone, 'heavy4bedded .......... . ........ . .. .. ..... .. .. 1~ 
4. Talus slope ........... . ........... . ....... . .. . ....... . . . 20 
3. Shale, carbonaceous . . ... . .1 •••••• ' •••••••••••••••• •• ••••• • ' r 
2. Shale, light colored a:bove and variegated below.......... 20 
1. Kinderhook limestone (top about ten feet :a:bove the water 
level) ..... . .. . ................... . ... . ..... .. ........ 6 
The Eldora sandstone has been used to a certain extent in the 
foundations of 'numerous structures in and about Steamboat 
Rock, Eldora and Xenia, but at the present time none of the 
quarries are operated, save intermittently and then only on a 
small scale. The stone is extremely variable in texture, struc-
ture, and state of induration, and these factors, taken with its 
dark red-brown to. yellow-brown color, make it certain that it 
never will be popular as a structural material. Vast quantities 
are available and easily accessible, and when the stone is care-
fully selected it gives good service in the less imposing struc- ' 
tures. Its use might be safely and profitably extended in back-
ing walls faced with more expensive mat~rials. 
HARRISON COUNTY. 
SAND AND GRAVEL. 
There' are few counties in the state which equal Harrison and' 
Monona in the quality and ·abundance of road materials. The 
coarser gravels and the impure beds of the Aftonian, in which 
silt,sand and gravel are mingled, are admirably adapted to 
such uses, and their wide distribution makes them available in 
all the territory within or adjacent to the uplands. The' loess 
bluffs and hills, together with the belts of exposed Kansan, 
furnish an abundance of material for building up roads across 
I 
I 
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the l.owlands, and the sand and gravel may l;>e used for a t.op 
.dressing. ' 
Ajtonian Gravels.-In .order that the .occurrence and general' 
features of the Aft.onian gravels may be underst.ood, a general. 
.section of the surficial dep.osits of the c.ounty may well be in-
.corp.orated here. Pr.ofessor ,Shimek*, in his report .on Harri-
:son and , M.onona c.ounties in 1909, gives the following , secti.on 
as typical .of the relati.ons existing between the vari.ous forma-
'iions composing the Quaternary system 'in these c.ounties: 
7. A yellow loess, light in' both color and texture, probably 
post-Wisconsin, found chiefly on th~ bluffs 'bordering 
the ' Missouri valley and valleys of larger tributaries. 
Usually ,blends more or less with (6). ' 
6. A yellow, rather heavy loess, <prob:;llbly post-Iowan, blending 
with (7), but sharply defined from (5). 
5. A bluish gray, compact, post-Kansan loess. 
4. The Loveland, a heavy joint clay, usually reddish, evidently 
closely associated witll the close of the Ka,nsan, reaching 
a thickness of at least 40 feet. 
3'. Kansan drift, very varia,ble in thickness. 
2. Aftonian gravel, sand and silt, up to 40 feet in thickness. 
1. Nebraskan drift (pre-Kansan) which is 'not fully revealed 
in sections, being largely 'buried under {)ther dellosits. 
I:Q. structure and compositi.on the Aft.onian of this regi.on 
-varies within well defined limits. It c.onsists .of gravel, sand 
and fine silt, vari.ously interbedded and cr.oss-bedded, and ~vi­
.dently deposited by currents .of different vel.ocities. 
The gravel and sand are vari.ously disposed. So:rp.etimes ,the 
,gravel-is at the very base .of the dep.osit, as in the Peckenpaugh 
secti.on; again it forms the upperm.ost part, as in a portion .of 
-the county. line exposure; or it is intermediate between beds .of 
-sand, as in the C.ox pit; .or it is irregularly interbedded with , 
~sand, as in parts of the' county line exp.osure, Peyt.on pit, etc. 
In several secti.ons fine sand .only was exposed, but as the 
'sections were ri.ot c.omplete it is pr.obable that gravel .occurs, in 
-the deeper parts. Both sands and gravels vary in coarseness 
and in degree of intermixing. The gravel beds c.omm.only contain 
pebbles and b.owlders up to four inches in diameter; and rarely 
very l~rge b.owlders .of Si.oux quartzite or' granite .occur. The 
·Iowa Geological Survey, Volume XX. p. 273. 
, .' 
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s?Jld .,auQ finer gra-yel rfr..equ.e_~~ly jnt.erbed. .. a:o.d , cross~bed ap.d; 
the wedges and strata of sand are often sharply set off. by.l~p,e~ 
,of fine gravel. The :wedges and strata are of all de'grees of 
coarseness, and vary in color. Beds of almost pure wl!ite ·s.an'(I· 
oc.cnr, as 'in the Cox or'Peyton pits; or the gravel and sand are 
stained with iron oxide, the stain sometimes permeating the, 
entire wedge or stratum, or merely marking its liniits with a , 
more or' less distinct line; or there is a similar black discolora- , 
. tion due to manganese dioxide (Mn02 ) which occurs uniformly 
in greater or lesser quantity in all the sections,examined: Some. 
variation in color is also due to the different materials. which 
compose the sand and gravel. Dark colored pebbles and. bowl-
ders, such as occur in b.oth the Nebraskan and Kansan drifts" 
are common, but there is a· preponderance of rather light col-
ored materials. 
The finer sands contain rather small, \rery soft, chalky, pure· 
white, usually rounded calcareous nodules; an~ ' calcareous . 
nodular plates usually two to four ,inches in thickness fre-
quently separate the Aftonian from the Kansan. 
Occasionally more or less cylindrical masses of silt or sand' 
penetrate the gravel beds irregularly in the upper portions . 
of the formation. These were evidently formed by silt and ' 
sand being . carried down .by water into 'cavities ' formed upon ' 
the ' decay of roots and plant~. They appear in cross section , 
:;ts. round spots. 
The following series of descriptions of various openings is : 
faken from Shimek's report.. The system of. numberIng is 
pu~ely ,arbjtrary, and in its e~tirety covers both Harrison and' 
Monona counties. Classified by townships in Harrison county ,., 
the ' descriptions here listed are: 
St. Johns """" " """, . ,"""" "" ""', .,.," ,',' ,No, 1, 17 
W,ashington " " "" " " " " ', .' ,""""" "", '," , : " ... .. , 18 
Jefferson """""""""""', ... . . . : ......... , " , .. "", .. 2 
Raglan ... . ,," , ., """,.,""',. , "',.,",.,""""', : ,',. , 3 
Boier . . , . , , ,. , . , . , : , ' ... " , ... , ......... , ... ,. , , :.' , . " , ' .' .. " , 20 
Douglas· ". , " ,., ' . . . ,' ,., .... " . , .. . , " "" , . ' .. . .. , . , .... ,. 19 
Jackson' .... " ... , . . . , ., ' , ."., ... , ...... ... " .... . : . , . , ... . : . .' 6; 7 
Little Sio'ux ' . . ... . ..... ' . .. .. .... . . .. . .. ' . • ... ': .. : . .. .. . ,.: .... 4, 5: 21 . 
t.:> 
.... 
PLATE XXII-Cox pit. showing- rathe r heavy stripping and variable sands and gravels inte rbedded. Missouri Valley. Harrison 
county. 
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1. COX Pit.-On Boyer bluffs in northeast 24, St. Johns, 
two miles southeast from Missouri Valley. Pit shows the fol-
lowing section: . 
FEET. 
1. Aftonia.n : 
Sand, varying in coarseness, beautifUlly cross4Jedded. . . 21 
Gravel, light colored, cross-bedded, with small bowlders.. 6-8 
Gravel, dark colored, mueh MnO,.... .................. 6-8 
Fine 'bluish silt.................... . .... . .... . ........ % 
White sand, penetrated ............... . ...... '. . . . . . . . . 5 
About thirty-three rods east of the pit, at Mr. P. R. Oox's 
house, and about op~ hundred feet abov:e the valley, a well 
section showed forty feet of yellow clay and blue joint clay, 
below which a great bed of sand and gravel was penetrated to 
a depth of eighty-seven feet. Just south of the road and south 
of the Oox pit on the same slope is the abandoned Diehl pit. 
2. Peckenpaugh Sections.-Located on the 'east side of 
Boyer river near the mill dam, Logan. The section shows: 
FELT. 
4. Loess and soil ..................... ;... . ... ... .... . .. ... 20 
3'. Loveland, reddish, somewhat , sandy .. ... : . .. , : ., . .. " .. .. . . . 6 
2. Aftonian: 
Sand, cross-bedded ..... . .. ......... . .............. . ... 7 
Coarse ferruginous gra.vel................ . . ........ ... 2 
1. Missouri limestone, exposed .............. .. ... .. ..... .... 4 
A well located just opposite the dam showed approximately 
the same section. A sand pit, excavated at the level of the 
road showed: 
FEET. 
2. Aftonian: 
Sand and fine gravel. . ....... . . ..... ... . ....... . ....... 9-12 
Fine silt, about. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Coarse ferruginous graveL....... ...... ............... 1% 
1. Missouri limestone. 
3. Robinson Pit.-Located in the southwest quarter of sec-
tion 16, Raglan township. Shows typical Aftonian section with 
Kan~an drift, Loveland joint clay and loess ' above. The Af-
tonian rises to a height of forty feet above the valley and is 
sharply separated from the Kansan 'by 'an oxidized band and 
by large ' nodular calcareous plates. It contain& very little 
silt', 'bu't is made up chiefly of sand and gravel of the usual 
Aftonian type. ' , 
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' 4: Wallace Pit;~In the ,·bluffs of LittleSioilx-Missouri 
valley ' just north of SOl. SII;lith lake in nQrthwest 31~ Little. 
Sioux. Section is cut into the edge of a narrow ' bench, and 
shows that these benches are not ordinary river terraces but 
exhibit the 'usual structure of the uplands: It faces the great 
valley and shows: 
4-3-2. Loess, Loveland and Kansan 'iiiI respectively. 
1. Aftonian, exhibiting two distinct phases: 
a. Mixed and inter stratified sand and silt, 15 feet. Silt 
is yellow, and sand very fine. 
b . . Fine and coarse sand, and fine gravel, variously inter-
stratified and cross-bedded, containing the usual 
, soft calcareous concretions and plates of sand and 
iron oxide. Lower part covered with talus, ' 
About sixty yards south of this pit Mr. Wallace opened 
another, and found the upper Aftonian sand and silt layer 
, reduced to about one foot, and below a bed of gravel, sixteen 
to eighteen feet in thickness. 
5. County Line Exposure.-This, is a section made by a road 
cut along the Little Sioux in the north half of section 5, Little 
Sioux, less than one-half mile south of the Monona-Harrison 
line. The road here is about twenty-five feet above Little 
Sioux and parallel to it. Three cuts appear in close prox-
imity, making an almost continuous section more than 500 feet 
i~ length. The southmost cut is ~he best, and' sho:vs: ' 
5-4-3, Loess, Loveland a.nd Kansan, respectively. 
FEET, 
2. Aftonian : , 
Fine whitish silt, albout ............ , . , , , , , . ', , : . , . , .. ,... 15 
Fine silt, mixed with ,sand, shell-bearing, : , , , . .... , , , . , . , 5 
Coarse gravel, V'ery ferruginous ... , , .. , , . , . , .. .. , . ' .... , , 7-1(} 
, Fine , cross-bedded ,sa,nd " ., ......... " .. , ., . .. ',. " .. , 6-12 
1. Ne'braskan drift, exposed ." .... , .. '" , . , .......... , . , .. ,.. 10 
The Aftoni~n is more or less variable in the' distribution o~ its 
mat~rial~. In ' some parts fine silt 'appears above, and' the s!lD.-d 
and grave~ are v,ariously ,disposed. . Howev~r, ' they ' sh:ow the 
ch~rac.teristic struct,ure alrea'dy nqted, :and ar~, typical. , Larg,e 
slabs ' or' ,bJocks ' of .sand-conglomer~t~ are 'found · in the' sa;nd 
b!'l9-~: ,At ,nq' p:oint go all of the sever~l parts , o~ t~is. forma:tion, 
appear ' t9gether, the ' total exposure at 'anyone point being 
about twenty feet. 
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6. : ' Pejjtb'Yl; ' Pit ,~~ocated' in northeast 2'3,' Jack~on t~~ship. 
The ' Aftonian here ris'es about forty feet ab'ove SoJdier riyer 
bottom, but 'with' beds and wedge'S of gravel, ' and pte.se#ts all 
the ' chara cters of typical Aftonian; N ear the base of the Elec-
tion a bed of white sand six to eight feet thick ' appears, and 
just above it, in ~and and gravel, a Sioux quartzite bowlder 
measuring 4x2xl1f2 feet w'as found. Mr. Peyton reports a dark 
blue cl:;ty under the sand and gravel. 
7. Sand Pit in Northwest 26, Jackson Township.-This is 
located south of the creek and east of the wagon road, and is 
only a few .feet above the creek bottoms. Shows two or three 
feet of typical Kansan lying over six to eight feet of mixed 
sand and Kansan, and below this an , exposure of five feet of 
Aftonian sand. 
17. McGavern Pit.:-Located south of Missouri Valley in 
soutb fa~t 27, St. Johns, on a rounded point 'formed by the Mis-
FIG, 3S-McGavern pit, showing variability of the Aftonian gravels, Missouri 
Valley, Harrison county. 
/ 
, , 
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souri and Boyer valleys, on the south side of the latter; About 
eighteen feet are ' exposed, of which about three feet in the 
upper portion are a horizontal bed of cross-bedded sand and 
gravel, overlain by about eight feet of sand. The whole series 
has been distorted by action of Kansan ice . . 
18. Persia Pit.-In . the west bluff of Mosquito creek one 
block south of the Chicago, Milwaukee & Saint Paul depot at 
Persia, Washington township. This is .an old sand pit about 
twenty-five feet above the valley. It is an irregular mass of 
Kansan ·till containing numer'ous pockets of sand, some of 
which are so large that they have been worked as sand pits. 
19. Mefford Pit.-In southeast 31,' Douglas, on the south side 
of a small creek. The Aftonian is exposed to a depth of ten 
feet, and consists of sand which passes below into fine gravel. 
This is typical cross-bedded Aftonian, with ferruginous and 
Mn6~ stains, and is separated from the Kansan by calcareous 
nodular plates. Outcrops of Kansan .and Aftonian occ~r a few 
rods farther down the creek. 
20. Sand Pit in Northeast 28, Boyer, Two and One-half Miles · 
Southeast of Woodbine.-Here there are Aftonian gravel and 
. sand beds variously folded and twisted and containing bowlders 
of silt covered with a calcareous deposit. 
, . , 
, 21. M~trray Hill 8ection.-In southeast 8" Little Sioux. Ex-
posed in part by the road which ascends the hill. The section 
is of great interest because it shows A~tonian sand and gravel 
piled up to a height of at least 120 feet above the valley. That 
part displaying the Aftonian follows the road for a distance, 
of more than 800 feet. A sand pit eighty-five feet above the 
+alley shows: 
I 
i 
\ 
I 
3. 'Kansan drift, 6 feet. 
2. Aftonian, sand 8 feet above, gravel 6 fE;iet below. 
1. Nebraskan drift. 
. ,I .. Th~ lower or western paFt shows .a mass ?f ,sand, ~nd ,~;r;~vel 
. \vhich seems to be standing almost on edge. ' , . 
\ '.' 
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, Also the following exposures have been noted; sand pit near 
the ~iddle of the west line of 10, St. Johns; John Hull pit in 
northwest 3, LaGrange; Fred Mefford pit in southeast 28, 
Douglas; Tuttle pit in southwest 24, and sand pit in north- ' 
east 28, Boyer; Jardine pit, no'rth of Robinson pit, and Hager-
man pit south of Robinson pit in 16, Raglan; an irregular ex-
posure along the road between 17 and 18, and a similar one 
north of the county line exposure on the north line of 3, J ack-
son township. 
Miscellaneous Deposits.-Sand bars are quite plentiful along 
Missouri river. ,The channel is winding and tortuous, and the , 
open waterway is continually shifting with the change in posi-
tica of these beds, of sand. The material in the bars is largely 
quicksand of a highly variable quality, and but few of the beds 
are readily accessible. , While they are not at present used 
to any extent, future yea:rs may see large quantities of a com-
mercial product derived from them by the process of pumping 
and washing. , 
I , 
Over the brgad flats stretching back from the Missouri are 
many sandy t~acts, probably islands and bars in some former 
channel of the stream. ' Sand dunes composed of wind-swept 
material derived from the river to the west are also plentiful. 
The largest of these dune areas is , located near the Blair rail-
way bridge west of California J miction. 
STONE. 
Exposures of formations older than the Pleistocene are found 
in Harrison county at a few points along Boyer river. At 
Logan, both above and below the mill, limestone has be'en 
quarried at the east ,side of the river valley. Some six miles 
farther up the river, and two miles below the town of Wood- . 
bine, considerable stone is said to have been quarried in the left 
bank of the Boyer.* The strata are prevailingly limestone, and 
belong to the Missouri stage of the Upper Carboniferous.: S~ 
far as known, they are ,the most northern exposures of these 
measure's in Iowa: ' . 
· C. A. Whit e, G e ology of I o w a, V o l. II, 1870, p. 18Q, 
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No stone is, now taken out at either of these localities, ,and 
theold l q11arry faces are g-r~atly obscur~d by rock ,debris. ",The 
foliowing. section i~ in' view just' above the , mill .and acr'oss' the 
~ive'r f~om' t~e town of Loga~: ' , 
FEET. 
5. Loess, passing into sands below ..... . . : .. ... .... .': . .. . '," 40+ 
, 4. Sand, containing coarse gravel and bowlders of a variety ,of 
" igneous types, plaInly Pleistocene .... .. , ... .... ........ 1Y2 
3. Limestone, decayed above; 'and splitting irregularly along 
,bedding planes; color buff, .contains much crystalline cal· 
cite, and is fossiliferous. Productus longispinus" p. co's· · 
tatus and Spirifer cameratus are abundant. Ledges are 
but a few inches thick, and but .small blocks .can be ob· 
tained .. : ......... ' . . . . ................... . ... .. '. . . . . . . 1, 
2. Limestone, coarse in texture, COI:\lpo.s'ed largely ,of a shell brec· 
cia: Spirifer cameratus, Athyris subtiZita and crinoids 
are common. Badly weathere'd and iron·stained in places, 
the iron frequently 'distributed in concentric ,bands, g~v­
ing the appearwce of a sandstone; occasional nodules of 
both light and dark chert'. .. ',' . . ' . ... . .. . .... . .. .... , . Y2:~ 
1. Limestone, gray to 'blue, splitting' in ledge's' a 'few inches 
thick; highly fossiliferous; said to extend down several 
feet. Breaks into small blocks, but is ' the principal quarry 
stone, exposed ., .,. , ', . . "., .. ',",.,' , : , .. " .... , .".. 2 , 
A ,face perhaps 100 feet in length is open at this point. ' The 
base of this' section is about three or four feet above the water 
'in: the riyer, ~hich is but fifty feet di,stant. While the r,ock is 
sU,itable for ordinary rough work, quarrying has been limjted 
by the 'excessive overburden. This same factor determines the 
a'mount of stone available.in the other localities mentioned. 
Since the county is in ,general covered with a' great thickp.ess of 
recent deposits, which require removal, the production of stone 
win of necessity be 'Very limited in the future. 
HE)N~Y cOU,NTY: , r 
SAND ANti GRAVEL. ,r'" 
Buchanan Gravels.-At various places over, Henry county 
t~'ere' ~s e,xposed above the, Kansap. dnft a , bed of in~~r.~tra tified 
sands· and ' gravels. ' , The deposit is' not uni~orm 'in ,d~pth, nor 
ish continuous over 'wide are~s . The pebbles ar,~ usually small, 
ra~elyexceedi~g" three inches in diall1eter, , and' are generally 
I ' , t·, " ,,' - '-',.' , ,'... '. .' .. 
rouIided mid Inuchwater-worn. ' These materials were deposited 
I ' 
soon after the drift was spread out, and. before any change 
• II ~,~ J. ." " , 
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4a:a.-iaken--pla ce -in' its -'surfa~e.·· They record ,·the ,' ~-eti0D;.-(}f- .S~,i:It " 
~nd variable currents in streams which carried a -Iarge -f olill;ne 
,6f water and were highly charged with rock deb:t:is. , The strat-
ificatio'n "~s very irregular, fine sand and ,coarse ,gravels not 
~eing sot f.ed, 'so perfectly as is usually the case 'With water-laid ' 
.f ' . . -(0' 
materials.;',:T,he beds :were probably laid down along the ch~p": 
neh of the ' streams which carried away tHe wate.r~ resuHin'g 
tro~ t~e melting o'f the Kansan ice. , ,~' , ' . '.' ' ' " 
: ' Sand.-Sa~d suitable for building purpo~es ' is found ~n 
abundance at a number of places in the county. 
I , i The soft sandstone beds of the .Verdi division of the Saint 
Louis are sometimes used. The best deposits occur at various 
point~ along the flood plain of Skunk river and of Big Cedar 
~nd Big creeks, where almost unlimited quantities can be ob-
tained. The wind-formed hills of sand which occui' in J effer-
~on tow~ship are also an important source or' supply. Very 
little of this material is met with over the northeastern portion 
of, the county. 
STONE, 
The various substages of the Saint Louis limestone imme-
diately underlie the glacial debris over' practically th,e entire 
county. The Coal Measures fringe the south 'and west borders 
more or less interruptedly, with small patches in the interior, 
and two narrow bands of the Osage limestone are exposed along 
Skunk river in the south central and squtheast portions of the 
county. , 
The 'lowest member, or Springva~e substage, 'is dolomitic , in 
character, occurs in heavy beds, and affords material suitable 
for heavy masonry. The best sections occur in Baltimore town-
ship, and to a less extent in Jackson and Center townships. As 
a rule, the beds suitable for structural purposes are under a 
b.eavy overburden and can be quarried only at great expense. 
The following sections ' will serve as fair examples. 
Section about one mile east of nowell, in Baltimore tow:D.shipt 
north of wagon road: . 
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FIG, 39-St. Louis lim~stone, Baltimore township, Henry county, showing slight 
fold and hard, compact beds. 
FEET. 
7, Clay, reddish colored and gravelly. : .... , . . . . . . . . . . . . . . . . . 6 
6. Limestone, impur'e, rusty brown .. ... ..... .. . ... .. . ' . . . . . . . . 2 
5. Limestone, brown; magnesian, similar to 4 . ......... ' .' . . . . . 4 
4. Limestone, magnesian, obscurely laminated.,. , ........... 3% 
3. Limestone, brown, magnesian, in layers three to seven 
inches thick ........ : . ............... . ................ 8 
2. Limestone, fine-grained, magn€sian, brown, in layers one· to 
three ,feet thick .... .'............................. ...... 10 
1. Limestone, variable, partially ,concealed down to geode ,beds 
of Keokuk substage . ........... ... ... . :.. . ........... .. 9 
The heavy dolomitic beds would undoubtedly give good serv-
ice for 'heavy masonry, but have been little developed. and 
, ate not readily accessible. 
The middle member of the Saint Louis', the Verdi, as devel-
oped in the county, is characteristically variable in composition, 
texture and structure, and has litt'le to commend it commercially . 
save for crushed stone purposes. It has not up to this time 
been exploited on its 'own account. It has been worked only 
to a limited extent in connection with the bed$above and below. 
The uppermost member, or Pella beds, is the most widely 
distributed and most generally accessible of any of the divi-
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sions of the Saint Louis 'and has been more extensively devel-
oped than any other formation in the county. While the quar~ . 
tying industry amounts to but little at the present time, large 
quantities of stone have been produced by the quarries near 
Mt. Pleasant, along the Keokuk and Western division of the 
Chicago, Burlington and Quincy Railway. The old Winter quar-
ry located ' in the south bank of a small stream emptying into 
Big creek from the north, near the railroad bridge in the south-
east quarter of section 17, Center to~nship, shows the following 
section: 
12. Drift" r .eddish brown . .... . .... .. ...... ..... .. .. . . .. .... . 
11. Limestone, gray, weathered, shaly ... ,' .. ....... .. ...... .. . 
10. Limestone, light gray, compad, layers ten to twenty inches 
in thickness .. . . .............................. .. ..... . 
9. Limestone, gray, evenly ,bedded, in layers two tp eight inches 
in thickness .. . .. . ..... ...... . .... . ................... . 
8. . Limestone, gray, flaggy, two to four inches in thickness ... . 
7. Limestone, fine-grained, in undulating layers one to three 
feet thick .............. . .... .. .. . .... . ........ . .. ... . 
6. Lii:nestone, fine-gra~ned, gray, brecciated, in 'places much 
shattered .. ....... . ... .. . . ... . .. ............... ...... . 
5. Sandstone and shales in lentils and irregular beds ... . ... . 
4. Limestone, light colored, arenaceous, in places flexed and 
often brecciated ............................... , .... . . 
3. Chert in a band rather than in nodules:: ...... : ..... ... .. ' 
2. Limest{)ne, impure, yellowish; the upper portion in ' thin 
layers, the lower a single .bed three feet fn thiclmess .. ~ . 
1. Laminated J:.>eds, one to three inches in thickness, consisting 
of brown, magnesian layers abov·e, thin layers · of oolitic 
limestone i·n central portion' and arenaceous magnesian 
limestone below .... . ......................... .. ..... . 
FEET. 
4 
6 
5 
6 
. 1 
8 
5 
6 
6 
I1fJ 
4 
5 
The upper surface , of number 1 presents numerous dome~ 
shaped elevations ranging from two to four feet in height and 
ten to twenty feet in ~iameter. Both 1 and 2 show well defined 
ripple mark~ in pl!ices. (See plate XXIX, b.) . 
The Pella beds are exposed at numerous other r()ints, but on 
a less extensive scale :than in the above section,' and do not pre~ . 
se~t any new features worthy of mention. While quarries have 
bee~ opened and operat~d from time' to. time in practically every. 
township in the county; those in the ~c.inity of Lowell, Salerri~ . 
O~~land Mills, and Mt. Pleasant are the most impo!-'tant: '. d'l 
__ _ .~_~L ._. 
• 
• 
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FIG. 40- St. Louis limestone near Oakland Mills, Henry county, showing: typically 
variable beds. 
FIG. 41-St. Louis limestone near Winfield,- Henry county. 
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HOWARD COUNTY. 
SAND AND GRAVEL. 
. . 
All the gravel deposits of Howard county. belong to the Bu-
chanan stage of the Pleistocene. Reference IS here made to the 
report .on Buchanan county, where t~e characteristics of these 
deposits,' as first pointed out hyPtofessor' Cal~n, are enumer-
ated. Both the valley and upland phase's, as distinguished by 
th~t author, are represented. . 
Valley Phase.-The valley phase of th~ Buchanan is much 
more e.xtensively developed than the llpland pnase. Deposits 
of this kind, the gravel trains of the Kansan i~e, are presen~ 
along Upper Iowa river, which passes through each of the town-
ships of the northern tier. For some miles above Chester is a 
wide, well-marked, continuous terrace occupying an area of sev-
eral hundred acres. The great beds of valley gravel about Le-
Roy, Minnesota, which have been used for ballast by the Chi-
cago, Milwaukee ,&'SL Paul Railway are similarly situated, and 
are but a part of the enormous gravel trains which the floods 
from the melting Kansan ice strewed continuously along the 
valley of the Upper Iowa. 
Similar gravel trains are found along the branches <>.f Wapsi- ' 
pinicon river in the sOilthwest part of the .comity. The county 
owns a fraction of' an acre in: the' northwestern part of 'section 
11; Afton 'townshlp, at which place ihe opening shows about six 
feet of iron-stained, stratified, :q.ne and coarse gravel under six 
inches of soil. Probably an acre or so additional could be ex-
ploited here'.' At Busti and for a mile eastward there is vety 
coarse gravel, it being a mixture of Buchanan with Iowan, drift. 
It contains a high percentage of clay; and the area~ over which 
it occurs are small. 
These are ment~oned as typical examples of outwash gr~v~ls 
from the Kansan ice, as a're also those in west section-7 of ' Ver-
non Springs township. . ' .' 
Valley gravels occur also along the courses of Crane creek 
and Turkey river. .At Lourdes, between .the former a~d a tribu-
tary from the east there is a deposit" which lias an area .of some 
1- ,I 
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three acres or more. At present, however, there is no exposure. 
The .town of New Oregon, on T_urkey river, is built upon a large 
terrace. There is , also a terrace of Iowan gravel on the north 
bank of Turkey river at 'this place. The pit of Mr. J. B.Mitchell, 
which is located in the latter, shows: 
FEE-T. 
Soil a.nd loessial material. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3·6 
Gravel, eoarse to fine, with slabs and chips of limestone, brown 
above to y'ellow 'below .. ..... . .. : . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Gravel, fine, 8 inches; sand near top; some coarse material with ' 
limestone chips, fo~ the most part clean and sharp . . . . . . . . .. 15 
The ,area of this terrace is perhaps five acres. 
, A ·few miles ' ~ast of New Oregon, in section 1 of the township 
of that name, the gravel is in places cemented into a firm con-
glomerate. This cementation is likewise not uncommon in other 
localities. 
Upland Phase.-The upland phase of the Buchanan is repre-
sented in several places throughout the cQunty. A very good ex-
ample of this type ~ay be ,seen in a large gravel pit in southwest 
section 27, Vernon Springs township. The material here is very 
rusty from the oxidIzation and alteration of the iron-bearing 
constituents, and in places the amount of iron is sufficient to ce-
, ment the gravel into a conglomerate. Granites up to ten inches 
in diameter fall to pieces when removed from the mass. The pit 
is fully fifteeu feet deep and does not show the whole thickness 
of the deposit. There is practically no stripping, the cover being 
but a bed of hum'\ls-stained gravelly soiL . 
In the adjacent parts of sections 34 and 35 there are similar 
esker-like knobs of Buchana~ gravels which have not been 
worked. 
In,the southern part of section 18, New Oregon township, Mr. 
O. A. Borlang has a two-acre knoll which contains considerable 
amounts of gravel but which has not been opened in such a way 
as to expose its contents deaI!ly. Mr. Bo'rlang also has a small 
pit half a mile 'northwest of this knoll. . 
ST01j'E. 
Both members" of the Ordovician as developed in Howard 
county are exposed' in the 'vicinity' of Florenceville. Excellent 
[ 
I 
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FIG. ' .42-Esker of Buchanan gravel In the southwest quarter of section 27, Albion 
towI\ship, Howard county. 
sections of both 'the Galena-Platteville and the Maquoketa oc-
cur in the northern tier of sections in Albion township, but as 
yet the beds are almost wholly undeveloped. The quarry below 
the mill at Florenceville shows the following beds: 
2. Limestone, irregularly bedded, fine-grained, fossiliferous, 
with' shaly par.tings; some of the layers represented by 
detached nodules and irregular lenticular slabs of lime-
FEET. 
stone imbedded in shale ................. , " .. . . . . . . . . ... 10 
1. Limestone, regularly bedded in layers a foot or more in 
thickness, without shaly partings, rather coarse-graiI1ed, 
beds cut by definite jotnts, jOint faces pitted and rough-
ened by weathering .. . ...... . ...... : . . . . . . . . . . . . . . . . . . . 8 
. . 
'Number 1 furnishes a durable grade of building stone. The 
rock is magnesian, sub crystalline and practically nonfossUif~ 
erous. 
Outside of two small areas marking the extensions of Ordo-
vician beds which have been uncovered by the streams into 
Vernon Spi-ings. and across Albion township into Forest City 
township, the Devonian covers the entire county. The Devonian 
beds are accessible at numerous points and have be,en quarried 
principally 'at Vernon Springs and vicinity, ,Cresco, Lime 
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· f,3Pt:C~Ilgl:?: ~and,.:y:iyini,tY'Y·Qhester, .Eltna a:~d,jn' se'Ction . .,33 ,in. Sar4-., . 
~dga ,·to:w*ship. ' The lowest Ibeds developed may, be viewed in' 
1ne, ' <iuatry.lo~ated on the: northeast corlier 'of sectio~ 14 lni 
f'or~~t . City township. The' principal quarry rock i~pnsists. of:~ 
Ii ':rnassiv:-,e, .rough, rather soft, noncrystalline, ve~icular\:dolomit~. 
The qii'arry seCtion is as ~ol~ows: .' 
-. " FEET, 
5. Limeston€, dolomitic, ledges ·decayed' an,d' badly 'broken up, 
compa,ratively thinly bedded .. . , .... ..... . .. ... . .' ...... " 8", 
4. D~lq~ite, coarse, vesicular, fUll of fossil , casts ... . : . .. ' . .. . . '5 
3. Dololp.ite, coarse, pitted like number 4 . ........... .. ... . 41/, 
2. Limestone, dolomitic, light yellow . ...... .... . . . .... ... 3 
1. Limestone, similar to 2 but softer and more granular; in 
four beds which i,n places appear to 'be completely blended 
. into a single bed .. .. ... ........ .......... . ...... ..... ' 4 
. Si,milar' sections may be seen at other points in Forest City 
and Albion townships. ' . 
, Beds somewhat higher in the series have been quarrIed at 
Vernon $prings and vicinity. The Salisbury quarry, located 
in the southwest quarter of the southwest quarter of section 34 
in Vernon· Springs township may be selected' as' a fair sample. 
The' section is as follows: 
, ,. 
SALISBURY SECTION, VERNON SPRINGS. 
FEF.T. 
5. Black sO.il mixed with broken rock.... .... ....... . ... ... 1 
4. Limestone., broken, angular fragments affording an illus-
, . tration of how the stone yields to frost and weather. . . . 4 
3'.. Limestone in. heavy courses of good .building stone, soft, 
magnesian, yellow or brown in color, containing num· 
erous spheroidal cavities lined with crystals of calcite, 
, fos!,ils rare 'an~ r epresented only; by casts ..... . . ' . . . '. . . . 8 
2. , Limestone, softer, more. argillaceous, in thx:ee or fqur layers, 
. calcite lined cavities numerous.. ... ........ . . ....... . . 3 
1. Limestone, more solid and purer, in courses from one to 
three feet in thic1!:ness, fossil shells ·pres~rved .... . .. .. " 7 
The most important quarry in: the county is 'operated by John 
Hallman and is located in the northwestern part of the city of 
Cresco. The 'quarry .pit shows the following beds: 
• , FEF.T. 
' 4: Drift and wash ... , .. .. : ........... , .... , .. ... ... .. .... ... 1-4 
3. Limestone, in thin layers but evenly bedded and haril, mag-
, ne~ian . ... ....... ',' .... " .' . ...... . ' ..... " , .... : . . .. .. .... 6-8 
2. Limestone, blue·gray, hard and tough, in beds ranging from 
, 6 to 18 inches thick; works fairly well .... .. ... , ...... 7-8 ' 
1. .Limestone,. ·dolomitic, base ledge in northwest corner of 
quarry; weathers brownish yellow, exposed.. .. ...... .. 2 
.. 
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PLaTE XXIII-a. City quarry about on e and one-half miles north of Cresco. The 
product is a natural macadam. 
b. Quarry northeast of Elma showing flaggy character of beds. 
c. Hallman quarry showing principal quarry beds. Cresco, Howard 
county. . 
22 
p 
, 
" 
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Numbers 1 and 2 contain considerable crystalline calcite in 
stringers and balls and the 'entire assemblage of beds is strongly 
magnesian. The quarry beds appear to be mu~h disturbed in 
places, such disturbance being manifested by crushed layers and 
slickensided surfaces. The products of the quarry include some 
dimension stone, ' rubble and ordinary range storie. The princi~ 
pal beds are comparatively soft and work easily., 
The quarries at Forest City and Chester work beds similar 
to those which have been developed at Vernon Springs. 
At Elma several quarries have been opened and dolomitic ' 
limestones have been quarried, which, according to Professor 
Calvin, are below the beds occurring at Cresco. A quarry along 
the Chicago Great Western railway, north of Elma, displays , 
the following beds: 
FEET . 
. 4. Soil and drift . . .. . . . . .. . .... .. .. .. . . .... , . .... . . ... ... .. , 0-3 
3. Limestone, much weathere.d, bedding planes almost oblit-
er.ated, somewhat concretionary in appearance . .. . '" . .. 3-5 
2. Limestone, magnesia~, stained yellowish brown where long 
exposed; breaks up into thin layers although apparently 
in heavy beds ................... .. .. . ... ..... .. . . : .... 3-5 
L Dolomite, brown, subcrystalline and cavernous, calcitic, in 
heavy beds ... .. . .... . .. .... ....... : .. " . . . . . . . . . . . . .. ' 4 
Small quarries have been opened and operated from time to .~ '. 
time at other points, but none are worthy of special mention. ' :1 
HUMBOLDT COUNTY. 
SAND AJ.'qD GRAVEL, 
The gravel and sand deposits of Humboldt county are of 
three kinds viz., stream terraces, sand and gravel bars, and 
pockets and cappings ,in and on drift hills. Of the first kind" 
there are two classes, Buchanan gravels, derived from the Kan-
san, or older drift sheet, and the younger, fresher deposits laid 
down by outwash waters from the Wisconsin ice. 
Stream T erraces.-Although both forks of Des Moines river 
served as ~utlets for the Wisconsin flood waters, Humboldt 
county sems to have r eceived hardly its 'full share of the depos-
ited materials. This may be .due to .the fact that the · river 
, .> 
, -, 
.1.3 
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had cut: its way down'into the Carboniferous rocks which under-
lie. ~he 'surface deposits of ·the county as we see them today, 
and had made but a narrow ehannel, through which the' water 
poured with such velocity 'as to carryall suspended matter 
with it. In Kossuth and Palo Alto counties the terraces 'sug-
gest the possibility that the gravel was d~posited 'in ponded 
waters; and the benches in Webster county may have been · 
dropped when the velocity of the current had been reduced after 
passing through this constricted ,channeL At all events, the 
gravel terraces in Humboldt cOlmty are scarce, and any gravel 
that may have been deposited in the river bottom is today cov-
ered so d!'leply with alluvium as not to be,available. 
On the north side of the river near the northwest corner of 
section 28, Rutland township, is a pit from which the town of 
that name obtains its supply. In this pit one to one and a half 
feet of alluvium covers some two feet of coarse, somewhat dirty 
graveL Under the · gr!lvel 'are to 'be seen a foot or two of cross-
bedded sand, iron-streaked and containing . numerous pebbles 
up to several inches in diameter. . This sand seems ' to grade 
into coarser material below. The top of the bank is about fifteen 
feet above water, and the productive area of the terrace aggre-
gates six or eight acres. 
South of Humboldt, on the farm of W. C. Hayes in the north 
part of section 13, Corinth township, is a pit from which sand 
is being hauled to town by the Humboldt Cement Products Com-
pany. This pit is in a low .bench, in fact it is really located in 
the flood plain on the west side of the river. Just south <?f the 
pit is a flat bench practically the same height but which is com-
posed of indurated rock under a thin cover of alluvium. At' 
this opening there ' are about two feet of dirty gravel under one 
and a haif feet of alluvium. The gr~vel contains a large amount 
of sand,and sand u'nderlle,s it: The l~tter is cross-bedded, and 
contains pockets and streaks of extremely fine, clean, sharp 
sand. Up to fifteen feet have been uncovered in this pit, but 
only six feet or so are now exposed above water. .The indica-
tions are that up to fifteen acres in this bench nnght yield .this 
material, but the 4epth is ' probably somewhat variable. 
HUMBOLDT COUN'l;'Y 
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What are probably Wisconsin /gravels are.to be seen on · the 
east side of the riY,er, between it and the .railroad, :.near the 
northwest corner of section 17, Beaver township .. This material 
is coarse ' and, somewhat di"rty, an.d is h"lried under two to four 
feet of alluvium. ::. The top of the grav~l is 'about. twenty . feet 
above water. A few ·hundred yards farther north, insectioh 
8, another opening shows practically the same material. ' The 
total area available at these two exposures will perhaps run 
as high as twenty-five or thirty acres. Chanc.es for develop-
ment' at the iatter opening are better than at the ·former be-
cause of a bank some fifty feet high, the only open road through 
which leads to the pit in section 8. A long stretch of the Hum-
boldt-Fort Dodge road has been surfaced with gravel from this 
pit and is in excellent condition. 
There is another pit in ' the same bench in the western part 
of section 5 of the same township. The gravel is more iron-
stained than where observed farther south, and is being used 
on the roads. 
from Humboldt to Livermore along the east branch of Des 
Moines river, bench gravei!;l are a negligible ,quantity. The 
flood pl~ln is :r;tarro~, and where benches are present they are 
composed of drift clay. It is reported that gravels are " occa:-
sionally found in excavations in the river bottoms, but are cov-
ered so. deeply with alluvium as to be almost unavailable. 
Buchanan gravels.-The older gravels of the drift 'series con-
stitute a quite important source of supply; South of Humboldt 
between the two forks ' of Des Moines river thes'€ are particu-
larly. well developed, and :have been opened in several places. 
In sections 24, Corinth, and 19, Beaver, is ' a bench extending 
between the . forks of the river which has an area of perhaps 
fot:ty acres or more. Where this has been opened " west of the 
road it shows four to five feet of coarse, rudely stratified, iron-
stained gravel grading downward into fine .gravel and . sand. 
A little lower down the slope is another opening showing fine, 
iron-stained gravel under.lying. the sand. The total depth of 
gravel exposed ' is fifteen or sixteen feet, under some two feet 
of cover. HalLa mile east of this . pit .. the Minneapolis & St. 
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Louis Railroad formerly , took gravel from the terrace,· but t)1is 
pit is now. abando:ued . . In speaking of the area underlain by 
Buch~nim gravels, Professor Williams says, "The extent of 
these deposits, is very, difficult to estimate. They probably un-
derlie in cOJ?sidera ble depth , all , the upland south of Humboldt 
and between the two forks of. the Des Moines south to their . 
union. " And , again from Williams, "In the particular case 
before us; the only natural outcrops of the Kansan occur along 
the river , v~lleys, as already intimated, and here they seem to 
represent the drainage deposits 'left by the abundant south-
flowing waters of the retreating glacier; they are the Buchanan 
gravels and 'alluvial sands. Exposures occur at several places 
along the river valley in Beaver township, as near the cente'r 
of section 17, on the north side of Coon creek near its mouth, 
in the northwest 'quarter of section 20, and even on top of the 
hill in northwest 30; In all these cases we find the peculiar 
orange-brown color formed from decaying pebbles, whi~h are 
today so near disintegration that they crumble in the fingers." 
Reworked materials.-Sand and gravel bars, chiefly the 
former, occur 'in some abundance along both branches of Des 
MoiJ?es river all through the county. It will be mentioned in 
the Pocahontas report that sand bars are plentiful in the West 
Fork where it crosses the corner of that county. The same thing 
is true all the way down ,to Humboldt, and perhaps even more 
noticeable on the East Fo~k north of the latter place. Between 
Humpoldt and Livermore this river wash sand is being removed 
in several places, notably on the Dunphy farm in section 1.5 and 
at the bridge in section 10, Grove township. The material is, 
on the whole, clean and white and serves nicely for concrete and 
cement work where ;fine sand is desirable; but the quality is 
quite variable within distances of a few feet; 
Drift gravels.-Humboldt county lies within the area cov-
ered by the Wisconsin ice. While the depth of the drift over 
this county as a whole is quite thin when compared with others 
in ' this vicinity, yet the amount of' available kame and knoll 
gravels is as great as in ~my of them. ill southeast section 17, 
Grove, township, ' and iIi north section 7, Humboldt townsJ?p, 
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kames have been opened and 'the gravels used' on roads and for 
concrete. Vernon township is ' reported to have "plenty' of 
gravel" all of which is of the kame type, and there seems no 
doubt that the chances for finding it in other townships are 
just as good as in the ones named. 
STONE. 
" , I 
The Kinderhook limestone beds outcrop near the Minneapolis 
and Saint Louis railway in the southern part of the city of Hum-
boldt and present an almost continuous exposure on the riv.er for 
more than a mile. The same beds outcrop near the Chicago and 
North Western . railway north of the city, and near Rutland 
about five miles to the northwest. The section' exposed below 
the dam in Humboldt is given below:. 
FEF,T. 
4. Alluvial wash, vari,able in thickness; on top of terrace about 3' 
3. Limestone, oolitic, rather coarse-grained, gray to white . ... 10 
2. Limestone, comrpact, gray-white, :a gradation from No.1, 
but fewer fossils present and apparently less brecciated. . 2 
1. Limestone, brecciated and filled with casts of fossils, chiefly 
brachiopods" very compact and brittle ion 'outcrop; bedding 
planes not apparent; exposed above low water. . ... ... . . 4 
The section rises toward ,the town and the oolite probap'ly 
shows a 'greater thickness than is indicated in the above section. 
All of th,e beds- dip perceptibly up stream. An average sample 
was taken from the abOVe section and analyzed. The result is 
given below: 
Insoluble ....... , ....... . .... , ........ . ... , . . , ..... . ... . 
Iron oxide and alum~na ........ . . . ................... . . 
0.50 
1.12 
Calcium carbonate ........ . ........... .. . . : ..... . ..... 97.20 
Magnesium carbonate ........... '. . . . . . . . . . . . . . . . . . . . . . . 2.00 
Total ..... ... ....... : .. " ....... .. , . ' . ... , ..... • .. .. . 100.82 
Analyzed by A. O. Anderson, from sample collect-ed by -C. M. Morgan. 
At Rutland,along the south bank of the river, is one of the 
most conspicuous rock exposures in the county. The section 
exposed here is correlated by Macbride with the lower beds in 
the Humboldt section. T.he ledges are nearly in horizontal posi-
tion, attain a ml:l,ximum of twenty feet in thickness, and can be 
traced about one mile east where they disappear. Westward 
--
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they ' give"place t<r the· 'Saint, ;'Lbtiis' in section 23 iIi 'Av.ery t owh.:: 
ship. · . Outcrops -apparently:' refBrabte to the , same- hori~on are 
known at other points in Rutland fownship. · The beddi~g pianes . 
in the Rutland limestone 'are not very apparent. The rock bTeaks 
up into irregular . sharp angled 'spalls al!-d is' very hard. 
The Saint Loui.s limestone appears at several points along 
both branches of Des Moines river and in Weaver township. 
It, forms a solid ·foundation for : a large portion 'of-the city- of 
Humboldt, as -the cellars of many of the principal buildillgs'w.ere 
excavated ~n" it, and, it 'is ' said, produced-eno'!lgh stone to build 
their own walls. The stripping or overburden of soil and drift 
is · so thin in places that these limestone beds ' I;tfford a natural 
pavement. The Saint Louis overlies the Kinderhook uncon-
formably, although good natural exposures showing the contact 
are sc'arce. The most extensive section in the county appears 
along the ·east bank of the riv~r, near the south iine of the 
county. The beds are as follow~: 
9. 
8. 
7. 
6. 
5. 
4. 
3. 
2. 
1. 
FEET. 
Drift of varialble thickness. 
Sandstone; probably Coal Measures .. . . " ..... " .. . . , . .... 6- 7 
Limestone, in thin layers, arenaceous .. . , ....... . .. ...... 6·10 . 
Limestone, heavy-bedded, co~taining angular· ~ragme,nts of 
lithographic stone ......... . . , ....... . .. . ... . ......... 5- 7 
Shale, with pockets of clay; variable in thickness; a thin 
parting .. .. . ..... .' :,tl.;"l •. -...... . : ...•.•••.. . ', ' . •... : '. . . 1 
. Limestone, hard and de.nse ............ _. ................ .. 4 
Liinestone.; regularly ,bedded, more or hiss arenaceous, about 2 
Talus to water leveL ..... .. .. . .... · ...... ... ..... ... ,. : :. 4 
Limestone, soft, wliitish or bluish in the bed of the river. 
On exposure turns brown or yellow and washes readily 
under rain. Occurs in layers six to eight inches thick, 
and is said to overlie blue shales'. 
, . 
Number 1 has been quarried in the bed of the river for local 
use. Number 7 is the most characteristic and Clearly defined 
member of the series. It occurs in layers three to four feet 
thick, is unevenly bedded, more or less brecciated a:o,d breaks 
off, in large blocks as undermined by erosion of the thinner beds 
below. This particular horizon also outcrops in sections 31 and 
32 in Grove township. 
The Bull quarry near the center of ,Humboldt exposed the 
,following section : 
, I~A C9q~,T;Y, ,\ , 
. , . .' , . ' "' . , { , ~.~ . '" FEF~I"~ 
' 3., Dnft and SOlI ........ ' ..... '. . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 1·2 
2. ' 'Limestone, thin.p~dded, :With flinty ~hiyers, passing into beds 
, , of clay ...... " ',' ...... , . _,' •....•........•.. • . ' ...... ,. . .. ,. 2 
. 1. Limestone, blue, ev~ni:Y b'eiided, 'Of vliriable texture .. '.... 6 
. ,,". .: " . ', , 
N-qmber ,1' rests uncQnfQrmably' upon the subjacent limestQne, 
,which is supPQS'ed to belQp.gtQ the KinderhQQk. Other eXPQsures 
,of the Saint LQuis limestQne Qccur at the" SandstQne Quarr.y" 
in Rutland, and at seve~al PQints ip. Avery and Weaver tQwn-
,ships. The ,best beds usually available at all Qf theseplaees, 
Qccur in 'medium to. heavy ledges, are comparatively pure cal-
cium carbQnate, 'and, yieid a fai~ to. superiQr grade Qf building 
stQne, which has been used extensively in bridge piers and abut-
ments, foundatiQns and walls Qf SQme Qf the best , buildings in 
the cQunty. The entire assemblage is suitable fQr rQad and 
cQncret"e WQrk. The lQcatiQn Qf these QutcrQPE) shQuld make 
~hem Qf especial importance, fQr north-central IQwa. , 
IDA. COUNTY. 
SAND AND GRAVEL. 
The surface materials Qf Id,a CQunty are Kansan drift gen-
erally veneered with lQess. Between theEe two. fQrmatiQns is 
QccasiQnally fQund a depQsit Qf irQn-stained sand and gravel 
called Buchanan by PrQfessqr Calvin. * An' eXPQsure ' Qf this 
material , QCcur,~ in SQutheast ,secti9n '27 Qf CQrwin .tQwnship, 
where in the valley Qf a small creek there are eXiPQsed ,sQme ten 
feet ,Qf gravelly sand under fQur feet Qf lQess; The lQwer mem-
ber i~ this _sectiQn .is CQmposed of fine to. medium sand mixed 
and ' inte~bedded with fine g:r;av.el, , G.ravel is repQrted to be 
pr~s,ent belQw the sand. : : 
It seems not at all difficult to. .find,these lQess-cQ:v:ered grav~ls 
almQst wherever a search is ma~e, but the depth Qf thecQve.r 
is. usually so. great as to. render the GQst Qf reCQvery prQhibitive. 
While nQthing. but quicksan9. and s,ilt are usu~lly to. ,be. fQllnd 
along M~ple riyer, yetsQme~f its trib~t~ries have small amou;nts 
Qf CQarser material. fu Id~ GrQ~e ,the Cement PrQducts CQm-
r , "; I : . ~ , , • , . • • . , .. • • , 
'pany has .a pit in 'Vp;ich. six t9 ,eight ',f~et Qf :sand are yisiJ)l~ 
), 
" , 
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above the water level. The sand is under ten or twelve feet of 
cover, most of which is used for the manufacture of brick. The 
upper part of the sand is interb.edded. with sandy clay, some of 
which is taken for ·sidewalk work. The sand as a-rule is fine, 
clean quartz carrying a few pebbles variable in size, but occa-
sionally bowlders up to sever~l inches in diameter are found. 
Just south of Odebolt creek in southe:;tst section 14, Corwin 
township, Robert Hall has a pit which shows practically the 
same section as noted above. Here there are interbanded clay 
and sand seams which together with four or five feet ·of clay 
must be removed. The town is largely supplied from this pit. 
There are gravel terraces along Little Sioux river where it 
touches the northwest corner of the county, and alsQ on Ashton 
creek. ' These gravels are not easily available at present on 
account of the deep valley of the river. Lake View ~s the chief 
source of supply for Ida county. Gravel from the latter place 
is-shipped in for all work of any importance, and the local prod-
ucts -are used only for local purposes in a small way, such as 
sidewalks, plaster work, etc. 
IOWA COUNTY. 
SAND AND GRAVEL. 
The Aftonian gravels are widespread in Iowa county and con-
stitute the leadi~g wate~-bearing horizon f<?r shallow wells. Out-
crops a.re rare or unknown. 
Small deposits of sand are found at the base of the loess and 
as flats- arid. bars in some of the streams. The deposits carry . 
more or less silt and clay and are of local importance only. 
Gravel usedin the county is imported. It is possible that both 
sand and gravel might be pumped fr~m Iowa river as in J ohn-
son county . . 
-STONE. 
Small Ooa·l Measure outliers occur in Iowa county, · the m~st 
conspicuous member b~ing the usual variable -sandstone. Sev-
eral deeades ago these beds were developed quite extensively 
by the several villages belonging' to the Amana-Society. Some of 
the ol'dest and most ' important b~ildings in these communities 
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were constructed of these variable sandstones. The : Amana 
store and the Amana church were built in 1862 and 1863 re-
spectively, using the local stone, and both are in good repair. 
The store front was built of a red-brown sandstone obtained 
from a quarry about one and a half miles north of town, while a 
yellow-brown sandstone, said to have been obtained fLam a 
quarry equally distant northwest of town, was used in the, sides 
I;Lnd back walls. Other quarries w.ere developed to the eastward 
and westward of these and used in the construction of the older 
buildings. 
While some stone has been produced and used of late years for 
foundations and rough masonry purposes, no stone buildings 
have been constructed of the local material during the past 
quarter of a century. At the present time the old openings are 
much obscured by talus slopes. ' The stone available is very simi-
lar to that exposed in' other border counties be10nging to , the 
same horizon. It is a sandstone, highly variable in color, texture, 
1'ltructure and state of induration. The prevailing colors are ' 
Ehades' of yellow and brown combined with red; yellowish and 
reddish brown predominating. Texturally the stone is usually 
fine to medium grained, but occasionally shows a conglomeratic 
faci~s . 8truci'q.rally the stone varies from a thinly bedded sand-
stone, with bedding planes fairly well defined, to a massive and 
imperfectly bedded deposit. False bedding is oftentimes very 
evident. As a rule it is imperfe~tly indurated, but appears to 
harden considerably on exposure: It varies from a very friable 
to a f~irly compact ston,e. The deeper colo~ed stone is usually 
the more highly indurated. The durability is sufficiently at- .. ' 
tested in th'e well-preserved buildings, where it has been exposed 
to the elements for half a century. As in thE) case of other 
Coal Measure sandstones, its color, is not pleasing and its othei' 
properties are not sufficiently constant to commend it to the 
public. In qmirrying the stripping increases rapidly from the 
, natural outcrops and the percentage of usable stone is small, 
both of which factors contribu~e to the expense of production. 
While this variable sandstorie has, served a useful ,purpose in the 
early history of the communities, it has , been displaced almost 
wholly by stone from other points; notably 8tone City" which 
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can ,be more ch'eaplY"quarried. The materials ' are not well 
adapted f0r crushed: stone products. 
JACKSON COUNTY: 
SAND AND GRAVEL. 
Remnants oig-ravel terraces stili occur at various points along, 
the Mississippi river valley in this county . . According to Savage 
the age_ of these gravels is undeter~ined, although It seems 
probable that they belong ' to the period of flooded streams 
which was one of the features of the close of the Wisconsin 
stage of glaciation. One of the most important of these terraces 
extends from Bellevue north to section 24 of Tete de Mort 
township. Over the northern portion of this terrace the surface 
is covered with drifting dunes which are composed of fine sand 
'heaped up by the winds. Elsewhere the sand is not piled into 
dune$ but it still .practically prevents the growth of vegetation. 
On the north edge of Bellevue the .terrace has been opened up 
'  t .. 
FIG. 43-Sand· dune invading· timber. land northeast corner or Bellevue ·township. 
Jackson county. 
JAC~SON, COUNTY ,' '. ' , 
to obtain sand and gravel for local use. The pit shows at , the 
base ten feet of , well rounded , gravel witp. " considerable sand. 
Above ,this layer' are, twenty feet of fine, yellow' sand resembling 
the dune sand. The division between these two phases is sharp 
and well marked. The terrace is forty feet high at Bellevue 
and seems to be underlain very largely by the co'arser gravel. 
The, gravel is also well exposed in the roadside near the south-
east corner of section 1, Bellevu'e township. 
Savage* mentions other terraces of similar composition be-
tween Sabula and Lainsville, and two and one-half miles east of 
Green Island, where the valley of a small creek hasbe,en filled 
to a height of twenty feet above the present flood plain. ' , 
At the north limits of the town of Maquoketa, on the South 
Fork of Maquoketa river about half a mile, above the junction 
of th'e two branches, terraces are well developed 'on both' sides 
of the st~eam. In the southeast quarter of section 13, South 
Fork township, ' several pits have been opened near the road 
leading to Hurstville. These show one or two feet of rather 
fine sand on to,p and below this a few feet of coarser sand , and 
gravel, locally cross-bedded and iron-stained. Below are ex-
posed six feet of medium coarse gravels to the bottom of the ' 
pits. 
STONE. , 
A few outcrops of the Platteville stage of the Mohawkian 
series appear ,in Tete de Mort ' township from St. Donatus to 
Mississippi river and southward. Several small quarries have 
been opened ,but ,have, not been operated extensively. Perhaps 
the largest quarry has been opened near the top of the bluff at 
Gordons Ferry station . . A large amount of material has been 
taken from the bluff in the vicinity and used in the construction 
of wing darr;.s along the river. The section exposed presents a 
, massive 'dolomite in ledges from four to ~ix feet in thickness. 
The beds are sub crystalline ~nq quite free from chert'. ,A smail 
qUl:!rry near the village of St: D'On~tus shows the following b~ds : 
' "Geology of ' Jackson ' County; ' Iowa' Geol. Surv" Vol. XVI, p, 582.. 
r 
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ST. DONATUS SECTION. 
5. ' Dolomite, grayish yellow, in layers thr'ee to e"ight inches in 
thickness, which are separated by narrow partings of 
shale; conta~ning a number of fossils in the form of casts 
FEET. 
or molds ................................ . . , . .'......... 5% 
. 4. , Dol<.>m~te, yello.wish, similar to No., 5 IIIbove, and containing 
,sIlnilar fOSSIls ...................................... '.. 2 
3'. Dolomite, yellow, two layers, each about eight inches in 
thickness, which are separated from each other and from 
those adjacent by two-inch !bands of shale........ .. .. 1% 
2. Dolomite, rather hard, which is imperfectly separated into 
, layers respectively 2, ~, 2, %, and 'l% feet.... .. .... . . . 6% 
1. Dolomite, yellow, fossiliferous and somewhat vel;licular, con-
sisting of layers 2, 3, 2%, % and 3 feet in thickness ... , 11 
Other quarries have 'been operated along . Tete de Mort creek. 
A more extensive natural section may be viewed on the north-
east quarter of section 24 in the same township. This expQsure 
shows the following succession of beds: . 
FEET. 
8. Dolomite, weathered ledge, har.d, yellowish gray, indistinctly . 
separated into layers and presenting a very rough surface 6 
7. , Dolomite, hard, buff, in three layers, respectively 3, 3 and 1 
feet in thickness, the surface showing numerous small . 
cavities ..................... . ... ......... .. ..... .. . .. . 7 
6. Dolomite in heavy layers, yellow, ' R eceptaculites oweni 
abundant near the middle portion . . . ' . . . . . . . . . . . . . . . . . . . 5 
5. Limestop.e, hard, subcrystalline, yellow in color, showing 
numerous cavities, fossils few and poorly preserved ... . 4 
4. Limestone similar in character to No.5 above, weathering 
into indistinct layers three to six inches in thickness . . . . 5 
3. Limestone ledge consisting of ,two layers, each about two feet 
in thickness, containing a number of indistinct fossil re-
mains .... .............. .. ............ . ... '....... . ...... 4 
2. Dolomite, 'hard, buff colored, similar to No.3. . . . . . . . . . . . . . 3% 
1. Dolomite, hard, massive ledge, yellow, vesicular, down to 
level of water .. -.... . ....................... '. . . . . . . . . . 4% 
The upper layers of the Galena beeome thinner with num-
erous thin shale partings and the Galena. cliffs are . almost in-
variably. overlain by Maquoketa slopes. 
The Maquok~ta beds are supposed to be responsible for the 
slopes which appear at the base of the. massive Silurian lime-
stone cliffs which· face the Mississippi and its immediate tr:ib~­
taries and also appear in Fairfield and Van Buren townships. 
The Maquoketa beds are predominantly argillaceous but grade 
upward into thin layers of indurated limestone interbedded with 
thin- shale layers. · These transition beds have be~n quarried 
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locally at Bellevue and at a few other points in the northeastern 
portion ·of 'the county.. The material breaks down rapidly when 
exposed to the weather and is not of, a durable character. A 
representative section may be seen near 'the northeast corner of 
the town of Bellevue. The sequence is as follows:. 
FEET. 
8. Dolomite, hard, massive, crystalline, in heavy layers three 
to six feet in thickness; indistinct remains of fossils not 
rare. Niagaran limestone .: . . .... . .. . .. .. .. . . . .. . :.. .. 13 
7. Limestone, impure, yellowish gray, rather fine-grained, in 
even layers four to fourteen inches in thickness, weather-
ing into bands of one to two inches; carrying a few 
fossils; without chert nodUles .. . . . ....... ... . .. . '. . .. ... 14 
6. Limestone, argillaceous, earthY, in layers two to six inches 
in .thickness ; containing a few fossils. On weathered 
faces thin partings of shale appear between the layers :. 19 
5. IStone, yellowish, argillaceous, bluish gray where not ex-
posed to the action of the atmosphere; in layers one to 
three feet in thickness; weathering into narrow bands 
one to three inches thick. Occasional nodules of chert 
appear in lower part. . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . 15 
4. ,shale, grayish ,blue, indurated, calcareous, weathers i,nto 
thin bits; without fossils ibut carrying a few chert nodul~s 1IV3 
3. Limestone, impure, rather fine-grained, yellow colored, much. 
decayed and showing numerous close lines of lamination ~ 
·2. Shale; bluish gray, somewhat indurated, weathering into 
small polygonal and irregular fragments, without fossils. 1(} 
1. Shale, blue, plastic, nonfossiliferous. , .. .. . . . . . ... . .. .. .. .. 30 
In the above section number 8 represents the basal portion 
of the Niagaran li.mestone, which forms an overhanging cliff. 
Numbers 6 and 7 · represent the transition phase of the Ma-
quoketa, beds which have been quarried to a limited extent. The 
shales are a possible source of materials suitable for the manu-
factu~e of PortlaJ}d cement. 
The Niagaran limestone immediately underlies the drift over 
more than five-sixths of the surface of the county and supplies 
the chief rock quarried, for both lime a~d strl,lctural purposes. 
All of the beds developed, 'with the exception 'of a small area in 
Brandon township, belong to the Hopkinton stage. They con-
sist, for the most part, of very heavy layers of subcrystalline 
dolomite ranging from two to eight feet in thickness and imper-
fectly stratified. The basal beds form an almost continuous 
outcrop along the Mississippi and ' appear in Van Buren and 
Fairfield townships. Good sections appear at numerous points 
along the · principal streamways in the interior of the co~nty; 
p 
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Fl'onr this wealth of -outcrops ~mly a, feW' quarry' sections. :are ' 
giVen, however; sufficient to give t4e,generalieatures of the -beds' 
and 'indicate their availability. : Th~ Hopkinton is represented 
hy, a basal 'yellow ,dolomite, which is ,nonfossiliferous and free 
f~om chert. ' It ranges from four or five to ten or twelve feet-in 
thickn~ss. These layers are overlain by the chert b~ds, which 
consist of.- a.n earthy yellow dolomite,' thinly bedded 'and inter-
stratified with bands of chert, and attain a thickness of from 
eighteen to , twenty feet. " The chert beds are followed by the 
massive; granular dolomite ' whichconstltutes' the main portion 
of the Hopkinton. It attains , a thickness of from fifty to eighty 
feet and is used extensively in the manufacture of' lime., The 
following sections are fairly representative. A quarry , located 
near the northeast corner of the southwest quarter of section 
20, Iowa township, shows the following succession of layers: 
'I 
, , ' 
. FEET. 
7. ' DDlomite, decayed, earthy,' yellow, containing much chert; 
the bedding planes destroyed by the l;lreaking down Df the 
, rocks Dn weathering ... ; .... ' ............. ; . ; . . . . . . . . . . 10 
6. DolDmite, yellow, very cherty, w!lather,ing into layers about 
one inch in tbickness ', ..... .. ..... : ...... : . : . . . . . . . . . . . 3 
5. ' Dolomite, very cherty . ... : .. ". ' .... : .. . ; .. .. : .... .. ... : . 2¥.z 
4. DolDmite, earthy, with chert .. ............ '" . . .... _. . .•.. 2 
~. DDIDIllite, yellDw, bearing, near the center" a band of chert 
twO' inches in thickness. Weathering intO' ,thin layers one 
to' two inches thick ...... .' . .. ' ..... .. . ..... . ..... ',' ... '. 2V3 
:", 2. , DDIDmite, yellow, free from chert . .... .. .. " ......... : .. :. ' l¥.z 
, 1. Dolomite, yellDw cDlored; rather fine-grained, without chert, 
, ';' ' , in a single layer.. ...... . ... ..... ..... .. .. .......... . .. 2 
On the northwest edge of Bellevue is the Ernest quarry, in 
the. .' northeast corner. of section ,13" Bellevue township. ,It is 
19:~~,ted in ,the Niagaran above the thin transition beds at the 
summit of the ' Maquoketa. ' It' shows eight feet of buff, finely 
g:n:qmlar, dolomite at the base" in 'layers three to fourteen inches, 
t~~c~, (some ' of them solid, some shelly. ' A , thin band of chert ' 
e,~t~,nds ac~'oss 'one . of the :upper' beds: ' One of the lowest ledges 
shows blue ,cores .in ,the center ,of the blocks. Ab'ove these is ,a' 
, t~q , f99;t l~dge then ~neight f~ot ,layer. ' Only, the thin ' peds 
~~~,ow ,the; two foot 'ledge 'are worked.' , The rock seems ' hard 
a:~g tdur.~bl~ and w~l1 , ad,apted for road use., The quarry, how-: 
,ev;,~r,:·is~ l'a:ther difficult' of access, being well u.p , ~ri .thehillside,,'· 
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. On' the south side ' of Mill ' creek are several-e:iposures' Of-the 
, "transition beds from.the Maquoketa to the' ·Niagaran. :Theyare ' 
thin, shelly, soft, probably too much so to be adaptable' for 
macadamizing. In addition they are rather inaccessible. , 
The above sections illustrate the, basal members of the Niag-
aran as developed in the county. Numbers 1 to 3 represent the 
.. 1'!' " 
non-cherty members, and numbers 4 to 7 represent the chert beds". " '." " " ,: 
Hurst 's li~e quarry section east ' of the river 'at 'Hurs,tyille, 
shows the upper member. The beds are as follows: 
FEET. 
3. Dolomite, somewhat d,ecayed, yellowish browl)., weath!lre4 , 
into layers <'from a few inches to three or four feet thick; , 
~ containing Cerionites, crinoids and Pentamerus .' . .. ; .. '.'.. , 15 
HURST'S ' LIME QUARRY SECTION, 
, 2. Dolomite, massive, yellow, imp'erfectly separated into layers " 
six to eight feet in thickness, wh'ich contain crinoids 'arid " 
'Halysites ' and ' Favosites besides numerous ' iJidiviquals cifl , '" 
P~n~a1l}.el:us ",I:::. 0,", ."/ ;, " ""1'. :.: " ' , .... ~ . 0p.;!o ••• ",rr :," ~i;/ ' ~ °l,; !.,~9 
1. DolomIte, buff; crowded with rather small Individuals of 
',' fentameru8" olHongus . ," ', .... ,""' ,., . ',' ;" ., '., ',. ', . ,' ,,! '; d~ 
... 
The rock of the upper twenty ~eet of ~he , section,,is h.~,:rder 
than the lower-part and is not burned, as it makes a br-own lime. 
The lower portion-is lighter colored, Il:ot 'so brown in color. The 
small waste from the , quarry is used ,without erushing~ , :' : ' 
, At the Pinhook quarry in section 23, South 'Fotk towh;ship, 
"on the Soutb 'Fork, the upper twenty feet' is used','for' tbad'w6,rk, 
also the waste material, "gravel," from the liIPe' rock. ' ~ The 
upper rock is said to" be ha,rder tban th~ corresponding'.ledges 
, at Hurstville. ' ' , 
Niagaran ,dolomite ledges outcrop at several points along the 
, road west of Maquoketa, as in sections' 27 and 20" South Fork, 
.and between Nashville and Millrock, and in the southwestern 
, part of Monmouth township Bear creek has cut quite a ,<:l.eep 
gorge, exposing the rock in numerous places. 
Spalls from the quarry at the Keystone kiln, section 32, Mon-
mouth, are used in concrete and maca'dam. All the rocks in 
this distr'ict crush up rather readily apd make some dust, but 
are a~ improvement over dirt road~. , The Niagaran has been 
28, 
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used extensively' in Maquoketa out the work was not well done. 
The city hanls rock from Hurstville and crushes it with the city 
crusher. 
JASPER COUNTY. 
SAND AND GRAVEL. 
About the best that can be said for Jasper county is that good 
gravel is cheap and plentiful ,in adjoining counties. There are 
a number of sand and gravel deposits in the county, but they 
are small and usually of poor quality. 
Kame deposits.-The only kame deposit in the county which 
has amounted to much is in the northern part of. section 33, 
Poweshiek township. The sand and gravel used in ' building 
the concrete "streets of Colfax came from here. From the ap-
pearance of the hill there is probably a good sized deposit of 
material suitable for road work. There are a few smaller 
kames in other parts of the township, ·but none are of much 
importance, unless the one in the northwestern part of section 
18 proves to contain sand and gravel. Clear Creek township 
has a few undeveloped kames. . . 
. 
Reworke'd materials.-There is a considerable amount .of 
rather fine sand in Skunk river between Reasnor and the south 
line of the county, but no evidence of gravel is to be seen. There 
is mEldium an,d. coarse sand along Indian and Wolf eree-ks, but 
again gravel is absent. ' 
Other sourceS.-There is ' some gravel and 'gravelly drift 
along North Skunk river. Gravel is exposed in a few ' places 
beneath drift or loess' .or both in a few places along thi~ . river 
as in section 35, Malaka township, and section 4, Poweslii~k 
toWnship. ' Sandy iron-stain ed-K~uisan drift is exposed in ' sec-
tion -5, Richland township, and although covered with ten or 
twelve feet of loess it may prove of value. . . \ ' 
STONE. 
All 'Qf the', Paieozoic rocks exposed in jasper county belong 
to the "'Des ,Moines' stage · o'f the Upper Carbonlferotis' series. 
They cover the entire county, with the exception of a small 
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triangular area of Kinderhook in the extreme northeast corner, 
and consist of inter stratified shales, sandstones, coal and occa-
sional thi~ beds of limestone. However, their character varies 
rapidly from place to place. The shales are prevailingly sandy 
and grade laterally into argillaceous sandstones. The sand-
stone layers are in places calcareous and, especially in connec-
tion with certain coal seams, pass into arenaceous limestone. 
Limestones of the darker colored variety occur as lenses and 
concretionary masses in some of the coal basins. 
In Jasper county the rocks of the Des Moines stage are almost 
universally covered with drift. Exposures are not numerous 
as a rule, but are found fairly well distributed over the south-
ern half of the county. Although the best sections ·are to be 
observed along stream ways, natural outcrops are .not lacking 
over the uplands away from the streams. 
Sandstone from the coal-bearing strata has been quarried "at 
three known localities: section 34, Des Moines township j in a 
railroad cut in section 30, Fairview j and t 0 miles above Lynn-
ville, in ·the valley of North Skunk river. At the latter place 
only is quarrying 'at present carried on in the county. The 
exact location is the northeast quarter of the northeast quar-
ter of section 34, Richland' township. The quarry section at 
this point is as follows: 
FEET. 
5. Weathered shale . .. . .. .... . . ... ..... . . .. .... . ... .. . ...... 6 
4. White sandstone, soft, grading downwards into pink, brown 
and red . . .. .... ..... . ............. ... .. .... .... .. . . .. 5% 
3. Plastic, white clay . ............ .. .. . .. . .... ....... .. ... . . 
2. Sandstone, red to 'brown, compact; containi·ng many small 
cavities lined with plastic clay, or containing pulverulent, 
red ocher. Micaceous, with fossil lepidodendrons . ...... . 
1. Carbonaceous shale . . .. .... . .............. . . . ... . .... . . . 
% 
15 
1% 
The total thickness of salable stone is in number 2, fifteen 
feet. It ' is evident that considerable stripping of the overlying 
shales is required. The quarry is worked by William Northcutt. 
Three hundred perC'bes .per year is the output. The stone 
is durable, and suppiies the local demand for cellar and foun-
dation walls. 
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RED ROCK SANDSTONE. 
This formation . is included in the Des · Moines stage of the 
Up.per Oarboniferous, but it may be differentiated I from the . 
Coal Measures ·proper because 'of its uniformity, and the some-
, what unique relation which it appears to bear to the other , 
members of the , series. In Jasper county it occupies a · narrow , 
elo,ng.at~4 , area coinciding in direction and corresponding in 
width with the territory covered by it in Marion county. The 
general trend is northeast-southwest, and in width it averages . 
two and one-halJ to tllree miles; tapering, to the nortJ:.ward. 
Outcrops of this rock are to be seen at various points near 
Reasnor, on both sides of Skunk river; along Buck creek; on 
Elk creek near. Murphy; along North Skunk river in the vicinity 
of Kellogg; ,and on Rock creek in sections 9, 16: and 17 of Rock 
, Or'e~k township. · . " " ' 
Quar;r,ying has been done at several points in the county in 
the belt 0% ~ed RocksandstoIie, which affords the only extensive 
deposits 0.£ building ' tone in the county. 
In , section 17, Rock , Oreek township, 'the old Morgan ' quarry, , 
on, the land of G. M. Henning, was opened over forty years ago. 
A face twelve feet in height is exposed, consisting ·of) a , heavy :, 
bed of brown stone separated by two feet of shattered rock, 
from a four foot stratum of compact, reddish brown sandstone. 
Similar strata have been worked both above and below this 
quarry in the valley of Rock creek, and its branches . . 
One mile east of Kellogg the browil sandstone has been quar-
ried ,quite extensively in the past by the Ohicago, Rock Island 
and Pacific .Railway Oompany. Fifteen feet of the sandstone 
are open to view. · Large plans appear to have bMn made here 
for the development of these ,quarries, but no work has been 
done fpr years . . 
On, ,the hill sJope a short dit?tance north of the town of Reas~ 
nor, fourtee,n fe~t of the s~ndstone may be observed in a ,small , 
quar':r;y; the p~evailing , color il:1 -brown, approaching a red . in ' 
places. ; ,The1sand grai:rs are at times sOGo~rse ,and irr.~gular 
in size as to give the rock a finely conglomeratic texture. M~:p.y I 
of the largest grams are of a jaspery nature, and some, ap-
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proaching a pebble in size, appear to be fragments of an earlier 
sandstone. Cross-bedding i~ not uncommon. The base of this 
exposure is about sixty feet above the fi60d plain. 'In detail, 
this section is as follows: 
FEET. 
7, Loess, becoming fin€ sa,nd on the hill-top, . , , , , . , , ,' . . " . ' . . . 4 
6, Buff sandstone, micaceous ....... . " .. " ................ . ¥2 
5. Brown sandstone, cross-bedded .... .. ... .. ........ .. ...... " 2 
4. Heavy-bedded sandstone, conglomeratic ..... . ............. 2% 
3. Laminat€d, red and gray sandstone, cross~bedded ... , . .... 1% 
2. Heavy bed of brown samdston€, containing ferruginous, 
sometimes hollow nodules . . . . ,.,....... . ............. 4Jh 
1. Like No.2, to base of quarry ... ,:,.,.,.................... 3 
In the northwest quarter of section 21; Buena Vista township, 
on Elk creek, there is exposed in two small quarries a maximum 
thickness of twenty-two feet of the sandstone. It exhibits the 
saine c1;laracters as in former sections as to bedding and color. 
Some of the red is to be seen but the brown variety prevails. 
In the Lanphear quarry the jaspery, quartzitic bands are quite 
pronounced, as are also the spheroidal nodules. The latter fre-' 
quently eonsist of concentric, ferruginous shells between which 
sandstone is intercalated. The greatest thickness 'of beds is 
found in the old Dooley quarry, where the ferruginous bands 
appear as firm cr'usts of siliceous limonite, separating the' major . 
beds 9.f the section. The rock is coarse in texture, friable, and 
varies . in color fr0m gray to , deep red . . All the layers seem to 
be. thoroughly impregnated with iron' oxide . . . 
ene mile 'south of Reasnor, at "Stony Point," 'the brown 
sandstone has been quarried in the past.. 
The mO'st extensive ' quarrying operations in the county were 
formerly carried on at' the old Kemper qua:rry in section ;B, 
Fairview township. The rock was quite widely known as 'the . 
Monroe red sandstone,' although both red and ' brown stone 
were taken out. J ohiJ. Reinhart took sto:rie 'from here foTty yl:iars ' 
agO', and worked the quarry' for twenty-five years. E. G. Kemp-' 
erproduced, ' rnseven 'or eight yeats of hls possession, some 
cut.,and dressed stone, and atone ' tim~ employed 'as many . a's 
twenty men. Considerable stone was shipped. The prese:p.~­
owner, A.Herwehe, has put out v,-ery little stone in the' last two 
years, although there is a 'fair de~and iocally. 
I 
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Mr. , B. ' L. Miller* has briefly described this quar.ryexposure 
as follows: 
FEET. 
4. Soil . .. . . ... . . .. .. . . . . ... ... .... ... .. : .. .. . . . . .. . .... . .. 1 
3. Weathered, brown sandstone . .... . . . . . . .. .... ... .. . .. . . .. 9 
2. Heavy ,beds, yellow-gray, variegated .. .... .. . . ... . . . .. .. .. 1() 
1. Dark red sandstone, heavy-bedded. : ..... . .. . . ... .. . . ..... 8 
Two small quarries are opened here and both the brown and 
the red stone have been taken out. Cross-bedding is very con-
spicuou~ in the upper p~rt of the section. The change in color 
is gradual from the top downwards, and appears to be due to ' 
the degree of leaching arid hydratiop. which the rock has under-
gone. Chemical tests of the brown sandstone show a loss on 
ignition of 3.8 per cent, and 16.27 per cent of iron and aluminum 
oxides. The dark variety pulverizes to a deep red and ocherous 
powder, and analyzes 31.5 per cent Fe20 s• At one point in 
section 21 of Fairview township a weathered outcrop of the 
red stone occurs from which the resulting ocherous iron oxide 
has been taken for mineral paint. In places in both the red and 
brown sand~tone, bands or nodules of a dense, flinty character 
occur, which appear to be quartzitic in. nature and' origin. 
The following description of the sandstone points out its 
chief characteristics: t 
"It is a moderately coarse-grained stone, with some range of 
color and texture and corresponds in general with the Red Rock 
stone which ,has been more widely marketed. . As will be 
seen from the tests, it is an excellent stone and might· be used 
to advantage in all structures similar to those in which brown 
stone has been used so extensively in the east. Under the 
microscope it seems to be made up of rather coarse and rounded 
grains of quartz cemented by a matrix of' red-brown, iton-
stained material which, judging from the analysis, is largely 
ferric oxides, but contains also some aluminous material. The 
sand grains are rarely in contact; the interstitial areas being, 
usually as large as the cross-section of the individual grains." 
The chemical analysis of this stone as given on page 412 of 
Dr. Bain's paper, ·is as follows: 
.Oceology of Marion county, Ann. Rep. Iowa Geol. Surv.! Vol. XI, p . '159, 1900. 
tHo F. Baln, Iowa Geol. Survey, Vol. VIII, p. 398. 
